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MANUAL CHANGES 



MANUAL IDENTIFICATION- 

Model Number: 1 311 B 

Date Printed: FEBRUARY 1 980 

Part Number: 0131 1-90907 



This supplement contains important information for correcting manual errors and for adapting the manual 
to instruments containing improvements made after the printing of the manual. 

To use this supplement: 

Make all ERRATA corrections. 

Make all appropriate serial number related changes indicated in the tables below. 



— Serial Prefix or Number — 
1943A 


— Make Manual Changes ^ 
ERRATA 
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— Make Manual Changes — • 























A NEW ITEM 

A ERRATA 

Table 1-3. Standard Options, 
Add: OPTION 004 Delete front panel bezel, contrast filter and tilt stand. 
Add 131 1 A type bezel and blue contrast filter. 

Table 6-2. Replaceable Parts, 



Add 
Add 
Add 
Add 
Add 
Add 



MP1 (OUTER FRONT PANEL MASK) HP and Mfr Part No. 01311-44109. 

MP2 (BEZEL TRIM) HP and Mfr Part No. 5001 -0439. 

MP4 (LIGHT INDICATOR) HP and Mfr Part No. 1450-0440. 

MP5 (POT BUSHING) HP and Mfr Part No. 1410-0052. 

MP10 (FRONT SUB PANEL) HP and Mfr Part No. 01311-00201. 

OPTION 004 MP1 (FRONT PANEL BEZEL ASSY) HP and Mfr Part No. 01 31 1 -6871 5. 



MP6 (CONTRAST FILTER BLUE) HP and Mfr Part No. 01311-69507. 



NOTE 

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible. Hewlett-Packard 
recommends that you periodically request the latest edition of this supplement. Free copies are available from all HP offices. When 
requesting copies quote the manual identification information firom your supplement, or the model number and print date from the 
title page of the manual. 
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SAFETY 

This product has been designed and tested according to International Safety Requirements. To 
ensure safe operation and to keep the product safe, the information, cautions, and warnings in this 
manual must be heeded. Refer to Section land the Safety Summary for general safety considerations 
applicable to this product. 

CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specifications at the time of 
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are 
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau's 
calibration facility, and to the calibration facilities of other International Standards Organization 
members. 

WARRANTY 

This Hewlett-Packard product is warranted against defects in material and workmanship for a period 
of one year from date of shipment. During the warranty period, Hewlett-Packard Company will, at its 
option, either repair or replace products which prove to be defective. 

The cathode-ray tube (CRT) in the instrument and any replacement CRT purchased from HP are also 
warranted against electrical failure for a period of one year from the date of shipment from Colorado 
Springs. BROKEN TUBES AND TUBES WITH PHOSPHOR OR MESH BURNS, HOWEVER, ARE 
NOT INCLUDED UNDER THIS WARRANTY. 

For warranty service or repair, this product must be returned to a service facility designated by HP. 
However, warranty service for products installed by HP and certain other products designated by HP 
will be performed at Buyer's facility at no charge within the HP service travel area. Outside HP 
service travel areas, warranty service will be performed at Buyer's facility only upon HP's prior 
agreement and Buyer shall pay HP's round trip travel expenses. 

For products returned to HP for warranty service, Buyer shall prepay shipping charges to HP and HP 
shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all shipping 
charges, duties, and taxes for products returned to HP from another country. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate mainte- 
nance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, 
operation outside of the environmental specifications for the product, or improper site preparation or 
maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR 
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER 
LEGAL THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available for 
Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are 
provided at the back of this manual. 

S C W & A 9/78 (CRT) 



SAFETY SUMMARY 



The following general safety precautions must be observed during all phases of operation, service, 
and repair of this Instrument. Failure to comply with these precautions or with specific warnings 
elsewhere In this manual violates safety standards of design, manufacture, and Intended use of the 
Instrument. Hewlett-Packard Company assumes no liability for the customer's failure to comply 
with these requirements. 

GROUND THE INSTRUMENT. 

To minimize shocl< hazard, tiie instrument chassis and cabinet must be connected to an electrical 
ground. The instrument is equipped with a three-conductor ac power cable. The power cable 
must either be plugged into an approved three-contact electrical outlet or used with a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet 
International Electrotechnical Commission (lEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel. Do not replace components with 
power cable connected. Under certain conditions, dangerous voltages may exist even with the 
power cable removed. To avoid injuries, always disconnect power and discharge circuits before 
touching them. 

DO NOT SERVICE OR ADJUST ALONE. 

Do not attempt internal service or adjustment unless another person, capable of rendering first aid 
and resuscitation, is present. 

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT. 

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments (implosion). 
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall 
be done only by qualified maintenance personnel using approved safety mask and gloves. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 

Because of the danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification of the instrument. Return the instrument to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be followed. 



WARNING 



] 



Dangerous voltages, capable of causing death, are present in this Instrument. 
Use extreme caution when handling, testing, and adjusting. 
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General Information 



SECTION I 
GENERAL INFORMATION 



1-1. INTRODUCTION. 

1-2. This operating and service manual contains infor- 
mation required to install, operate, test, adjust, and ser- 
vice Hewlett-Packard Model 1311B. The manual part 
number is listed on the title page. Also listed on the title 
page of this manual is a Microfiche part number. This 
number can be used to order 4x6-inch microfilm trans- 
parencies of the manual. Each microfiche contains up to 
96 photo-duplicates of the manual pages. The microfiche 
package also includes the latest Manual Changes sup- 
plement as well as a pertinent Service Note. 

1-3. SPECIFICATIONS. 

1-4. Instrument specifications are listed in table 1-1. 
These specifications are the performance standards or 
limits against which the instrument is tested. Table 1-2 
lists supplemental characteristics. Supplemental char- 
acteristics are not specifications but are typical charac- 
teristics included as additional information for the user. 

1 -5. INSTRUMENTS COVERED BY MANUAL. 

1-6. Attached to the instrument is a serial number 
plate. The serial number is in the form: OOOOAOOOOO. It 
is in two parts; the first four digits and the letter are 
serial prefix and the last five digits are the suffix. The 
prefix is the same for all identical instruments; it 
changes only when a change is made to the instrument. 



The suffix however, is assigned sequentially and is dif- 
ferent for each instrument. The contents of this manual 
apply to instruments with the serial number prefix(es) 
listed under SERIAL NUMBERS on the title page. 



1-7. An instrument manufactured after the printing of 
this manual may have a serial number prefix that is not 
listed on the title page. This unlisted serial number 
prefix indicates the instrument is different from those 
described in this manual. The manual for this newer 
instrument is accompanied by a yellow Manual Change 
supplement. This supplement contains "change infor- 
mation" that explains how to adapt the manual to the 
newer instrument. 

1-8. In addition to change information, the supplement 
may contain information for correcting errors in the 
manual. To keep this manual as current and accurate as 
possible, Hewlett-Packard recommends that you period- 
ically request the latest Manual Change supplement. 
The supplement for this manual is identified with the 
manual print date and part number, both of which 
appear on the manual title page. Complementary copies 
of the supplement are available from Hewlett-Packard. 

1-9. For Information concerning a serial number prefix 
that is not listed on the title page or in the Manual 
Change supplement, contact your nearest Hewlett- 
Packard office. 



Table 1-1. Specifications 



VERTICAL AND HORIZONTAL AMPLIFIERS 


DEFLECTION FACTOR: firont panel adjustable through 
the range indicated below: 


RISE TIME: <75 ns, 10% to 90% points for full screen 

deflection. 
BANDWIDTH: dc to 5 MHz (3 dB down at5 MHz) with 

8.9 cm (3.5 in.) deflection. 
LINEAR WRITING SPEED: >25.4 cm/^sOlO in./^s). 


Vertical 


Horizontal 


from approx. 46.3 mV/cm 

(118 mV/in.) to 

81 mV/cm (207 mV/in.) 


from approx. 35.8 mV/cm 

(90 mV/in.) to 

60.9 mV/cm (153 mV/in.) 


SETTLING TIME: signal settles to within 1 spot di- 
ameter of final value in <500 ns for any on screen 
movements. 

REPEATABILITY: <0.15% of full screen error in re- 
addressing any point on screen from any point 
on screen. 

CROSSTALK: <0.38 mm «0.015 in.) with one input 
terminated in 50 a and the other input driven by 
1 V, 500 kHz signal. 


SPOT JITTER AND MOTION: 0.13 mm (0.005 in.) with 

X INPUT and Y INPUT disconnected. 
POSITION: zero input can be set to any on-screen 

position. 
POLARITY: positive vertical input moves the beam up; 

positive horizontal input moves the beam right. 

Polarity can be changed by changing internal lead 

connections. 
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Table 1-1. Specifications (Cont'd) 



X-Y INPUT: rear panel BNC female connectors with 

floating shield. 
X-Y INPUT IMPEDANCE: 50n, switchable to 10 kn 

shunted by 40 pF. 
MAXIMUM INPUT: ±50 V (dc + peak ac) with 10 kn 

internal termination. ±5 V (dc + peak ac) with 

50n internal termination, 
LINEARITY: 1% of full scale display (along major 

axes). 
DRIFT: 1.27 mm/hr (0.05 in./hr) and 2.54 mm/hr 

(0.10 in./hr) in 24 hours with covers installed. 

Z-AXIS AMPLIFIER 

RISE TIME: <25 ns. 

SENSITIVITY: -1 V signal blanks trace; +1 V sig- 
nal (INTENSITY at maximum) provides maxi- 
mum intensity. Polarity may be reversed by chang- 
ing internal lead connections. 

GAIN ADJUST: adjustable by INTENSITY control 
over 5:1 attenuation ratio. 

BALANCE: internal adjustment provides ±1 V off- 
set. 

Z-INPUT: rear panel BNC female connector with 
grounded shield. 

Z-INPUT IMPEDANCE: 50n switchable to 10 kn 
shunted by 60 pF. 



TTL BLANKING: high state blanks CRT. (POLARITY 

REVERSIBLE) 
MAXIMUM INPUT: ±50 V (dc + peak ac) with 10 kn 

internal termination. ±5 V (dc + peak ac) with 

son internal termination. 

CATHODE-RAY TUBE 

VIEWING AREA: 20.3 x 25.4 cm (8 x 10 in.) 

TYPE: post-accelerator, 28.5 kV accelerating potential, 

PSlaluminized phosphor is standard. Electrostatic 

focus and deflection. 
SPOT SIZE: 0.38 mm (0.015 in.) over entire viewdng 

area. 
RESOLUTION: 

Center: .043 cm (.017 in.) 

Corner typically <.05 cm «.02 in.) 
BRIGHTNESS: at least 84 cd/m2(50 fl) measured at 

2.54 mm//Lis (0.1 in.//ns), 60 Hz rate, with spot size 

of 0.5 mm (0.020 in.). 
CONTRAST RATIO: 4:1 or greater. 
X-RAY EMISSION: CRT emission <0.2 mR/hr; not 

measurable in background noise using Victoreen 

Model 440RF/C. 
IMPLOSION PROTECTION: rim and tension banding 

prevents implosive devacuation. (UL/IEC348). 
PHOSPHOR PROTECTION: circuit detects absence of 

deflection signals and limits beam current. 



Table 1-2. Supplemental Characteristics 



POWER: selectable to 100 Vac, 120 Vac, 220 Vac, 
and 240 Vac +5%- 10%, 48 Hz to 440 Hz, 115 Vamax- 
imum. 

ENVIRONMENT: 

ALTITUDE: 4600m (15000 ft) operating at 25° C 

7600m (25000 ft) non-operating. 
TEMPERATURE: 0° C to +55° C operating; -40° C to 

+70° C non-operating. 



HUMIDITY: to 95% at 40° C. 

VIBRATION: 10-55 Hz at .38 mm (0.015 in.) peak to 

peak excursion. 
SHOCK: level 30g; duration 11 ms; shape 1/2 sine 

wave. 
X, Y, and Z INPUT CONNECTORS: BNC type mounted 

on rear rail. 
WEIGHT: net, 24.7 kg (54.5 lb); shipping 31 kg 

(68 lb). 
DIMENSIONS: refer to figure 1-1 for complete details. 



1-10. DESCRIPTION. 

1-11. The HP Model 1311B is a large screen, high speed, 
computer graphic display designed for OEM system 
applications. The CRT has an aluminized P31 phosphor 
and a 100% usable viewing area. 



1-12. SPECIAL FEATURES. 

1-13. Dynamic Focus-Astigmatism. Voltages propor- 
tional to the position of the CRT beam are applied to the 
focus and astigmatism elements of the CRT. This causes 
spot size and shape to remain constant over the CRT 
viewing area. Focus is also corrected for changes in 
intensity level. 



1-14. Phosphor Protection. A protection circuit senses 
slow or static deflection signals and limits beam inten- 
sity to prevent burning of the CRT phosphor and mesh. 

1-15. Input Modifications. The input circuits to the X, Y, 
and Z amplifiers are designed to permit easy modifica- 
tion for single ended or differential operation. Addi- 
tionally, the input termination resistance and the input 
attenuation ratio for the X and Y amplifiers can be 
changed. 

1-16. OPTIONS. 

1-17. Standard options are modifications installed on 
HP instruments and are available on request. Table 1-3 
lists available options for the 1311B. 
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NOTES 

1. DIMENSIONS ARE FOR GENERAL 
INFORMATION ONLY. IF DIMENSIONS 
ARE REQUIRED FOR BUILDING 
SPECIAL ENCLOSURES, CONTACT 
YOUR HP FIELD ENGINEER. 

2. DIMENSIONS ARE IN MILLIMETRES 
AND (INCHES). 



Figure 1-2. Dimensional Detail, 1311B 
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Table 1-3. Standard Options 



Option 



639 

001 
003 

604 

002 



Description 



P39 phosphor, aluminized, open graticule 
CRT in lieu of P31. 

Delete tilt stand and add a rack mount kit. 

Delete contrast control and add brightness 
control. 

P4 phosphor, aluminized, open graticule 
CRT in lieu of P31. 

Delete tall tilt stand and add a short tilt 
stand. 



1-18. ACCESSORIES SUPPLIED. 

1-19. The following accessories are supplied with the 
1311B. 
One Operating and Service Manual 



One AC line cord (for HP Part No. refer to Section II) 
One Application Note (Application Note No. 166) 
One Tilt Stand 



1-20. EQUIPMENT AVAILABLE. 

1-21. The following equipment is available for the 
1311B: 

1 metre four-coax cable HP Model 52 126 A 
1.25 metre three-coax cable HP Model 10488A 
Rack mount slide kit, HP Stock No. 01311-68704 
Rack mount pivoting slide kit, HP Stock No. 01311- 
68705. 



1-22. RECOMMENDED TEST EQUIPMENT. 

1-23. Equipment required to test the 1311B perform- 
ance is listed in table 1-4. Other equipment may be sub- 
stituted if it meets or exceeds the critical specifications 
listed in the table. 
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Table 1-4. Recommended Test Equipment 



Instrument 
Type 



Monitor 
Oscilloscope 



50:1 Divider Probe 



Function Generator 



Pulse Generator (Qty 2) 

Digital Voltmeter 

1000:1 Divider Probe 
*Power Supply 

HP-IB Controller 

HP-IB Interface 
Graphics Translator 



Recommended 
Model 



HP Model 1740A 



HP Model 10002A 



HP Model 3312A 



HP Model 8013B 

HP Model 3465B 

HP Model 34111A 
HP Model 6234A 

HP Model 9825A 

HP Model 98034A 
HP Model 1350A 



Required Characteristics 



Bandwidth: 100 MHz 

Input Z: son and 1 Mn shunted by =20 pf 

Vertical Sensitivity: 5 mV 

Shunt Capacitance: 2.5 pF 
Resistance 9 Mft 
Max. dc Volts 1000 V 

Output Waveforms: sine, square, ramp 

Frequency Range: 1 Hz-10 MHz 

Square Wave Rise Time: 10% to 90% <18 ms 

Sine Wave Distortion: <.5% 

Output Impedance: 50n 

Output Level: 20 V p-p into open circuit, 

10 V p-p into 50n 

Rep Rate: 1 Hz to 10 MHz 

Output Impedance: 50ft 

Output Level: app. 10 V across 50ft 

Voltage Range: -15 V to 250 V 

Accuracy: 0.1% 

Input Resistance: 10 Mft 

Voltage Rating: 10 kV 

Output Voltage: -10 V to -1-15 V 
Output Current: 200 ma 
Short circuit proof 

23K byte R/W memory 
Equipped with: 98210A String 
Advance Program ROM 
98214 Extended I/O ROM 

IEEE Std. 488-1975 Interface 

Input Interface: HP-IB 



Required 
For 



Adjustments 



Adjustments 



Adjustments 
Performance 
Checks 



Adjustments 
Performance 
Checks 

Adjustments 



Adjustments 

Adjustment 

Performance 

Checks 

Adjustments 



Adjustments 



*Use only if HP Model 3312A Function Generator is not used. 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This section provides installation instructions for 
the Model 131 IB X-Y Display. This section also includes 
information about initial inspection and damage 
claims, preparation for use, and storage and shipment. 

2-3. INITIAL INSPECTION. 

2-4. Inspect the shipping container for damage. If the 
shipping container or cushioning material is damaged, 
it should be kept until the contents of the shipment have 
been checked for completeness and the instrument has 
been checked mechanically and electrically. The 
contents of the shipment should be as listed in the 
'Accessories Supplied' paragraph in section I. 
Procedures for checking electrical performance are 
given in Section IV. If the contents are incomplete, if 
there is mechanical damage or defect, or if the 
instrument does not pass the Performance Tests, notify 
the nearest Hewlett-Packard office. If the shipping 
container is damaged, or the cushioning material shows 
signs of stress, notify the carrier as well as the Hewlett- 
Packard office. Keep the shipping material for carrier's 
inspection. The HP office will arrange for repair or 
replacement at HP option without waiting for claim 
settlement. 

2-5. PREPARATION FOR USE. 



WARNING 



Read the Safety Summary in the front of this 
manual before installing or operating this 
instrument. 



2-6. POWER REQUIREMENTS. The 1311B requires a 
power source of 100, 120, 220, or 240 Vac 4-5%, -10%, 
single phase, 48 Hz to 440 Hz that can deliver 
approximately 100 VA (maximum). Average power 
dissipation at 60 Hz and 120 Vac without any options is 
approximately 74 W. 

2-7. AC LINE VOLTAGE SELECTION. 



CAUTION 



Instrument damage may result if both line 
voltage selection switches are not set for the 
proper input voltage. 



2-8. The instrument is normally set at the factory for 
120 Vac operation. To operate the instrument from any 
other power source, proceed as follows: 

a. Disconnect power cord from 1311B. 

b. Using a blade-type screwdriver, position rear- 
panel LINE VOLTAGE SELECT svritches for desired 
ac input. (Figure 2-1 shows switches set for 120 Vac 
operation.) 

c. For 220 Vac or 240 Vac operation, replace rear- 
panel fuse (Fl) with the 0.8 AT (slow blow) fuse, HP Part 
No. 2110-0020, supplied with the instrument. 



d. Reconnect power cord. 







ioa'i20,'J20;j4o 






Figure 2-1. Line Voltage Selection Switches 

2-9. AC POWER CABLE. This instrument is equipped 
with a three-wire power cable. When connected to an 
appropriate ac power receptacle this cable grounds the 
instrument cabinet. The type of power cable plug 
shipped with each instrument depends on the country of 
destination. Figure 2-2 shows the part numbers (and 
associated Option numbers) for the power cables and 
plug configurations available. 

2-10. OPERATING ENVIRONMENT. 

2-11. Temperature. The instrument may be operated 
in temperatures from degrees C to -t-55 degrees C (-1-32 F 
to +130 F). 



2-12. Humidity. The instrument may be operated in 
environments with humidity up to 95%. However, the 
instrument should also be protected from temperature 
extremes which cause condensation within the 
instrument. 
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OPT 906 

CABLE*: HP 8120-2104 



250V 
OPERATION 




OPT 901 

CABLE*: HP 8120-1369 



125V 
OPERATION 




STD 

CABLE*: HP 8120-2061 



250V 
OPERATION 




OPT 904 

CABLE*: HP 8120-0698 




250V 
OPERATION 



OPT 902 

CABLE*: HP 8120-1689 



250V 
OPERATION 




OPT 905 

CABLE*: HP 8120-1396 




250V 
OPERATION 



OPT 900 

CABLE: HP 8120-1351 



*The number shown for the cable is an HP Part number for a complete cable including the plug. 



Figure 2-2. Power Cables Available 



2-13. Altitude. The instrument may be operated at 
altitudes up to 4600 m (15,000 ft.). 

2-14. STORAGE AND SHIPMENT. 

2-15. Environment. The instrument may be stored or 

shipped in environments within the following limits: 

Temperature -40 degrees C to +70 C (-40 F to +158 F) 

Humidity Up to 95% 

Altitude Up to 7600 m (26,000 ft.) 

The instrument should also be protected from 

temperature extremes which cause condensation within 

the instrument. 

2-16. PACKAGING. 

2-17. Original Paclcaging. Containers and materials 
identical to those used in factory packaging are 
available through Hewlett-Packard offices. If the 
instrument is being returned to Hewlett-Packard for 
servicing, attach a tag indicating the type of service 
required, return address, model number, and full serial 
number. Also mark the container FRAGILE to ensure 
careful handling. In any correspondence, refer to the 
instrument by model number and full serial number. 



2-18. Other Packaging. The following general 
instructions should be used for re-packing with 
commercially available materials: 

a. Wrap instrument in heavy paper or plastic. (If 
shipping to Hewlett-Packard office or service center, 
attach tag indicating type of service required, return 
address, model number, and full serial number.) 

b. Use strong shipping container. A double-wall 
carton made of 350-pound test material is adequate. 

c. Use a layer of shock-absorbing material 70 to 
100 mm (3 to 4 inch) thick around all sides of the 
instrument to provide firm cushioning and prevent 
movement inside container. Protect control panel with 
cardboard. 

d. Seal shipping container securely. 

e. Mark shipping container FRAGILE to ensure 
careful handling. 

f. In any correspondence, refer to instrument by 
model number and full serial number. 
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SECTION III 
OPERATION 



3-1. INTRODUCTION. 



3-2. This section contains information and instruc- 
tions for operating the HP Model 1311B. 

3-3. PANEL FEATURES. 



A high-intensity display over an extended 
period will burn the CRT phosphor. 



3-4. The instrument is intended for use as a general 
purpose graphic display. It is an X, Y, Z display with 
analog voltage inputs for X, Y, and Z-axis controls. All 
signals must be externally supplied through rear-panel 
connections. Intensity, focus, X-position, Y-position, 
astigmatism, X-gain, Y-gain and trace align controls are 
screwdriver adjustments accessible from the front panel. 

3-5. CONTROLS AND CONNECTORS. 

3-6. Front and rear panel controls and connectors are 
described in figure 3-1. Description numbers match the 
numbers on the illustration. The following paragraphs 
explain the switches located on printed circuit boards. 



WARNING 



Dangerous voltages capable of causing 
serious injury or death are present in this 
instrument. The following internal switches 
should be set by qualified personnel only. 

3-7. INPUT IMPEDANCE SWITCHES. The input imped- 
ance selector switches permit selection of either 50fl or 
10 Kfl for the X, Y, and Z axis amplifiers. AlSl controls 
the X amplifier, A3S1 controls the Y axis amplifier, and 
A5S1 controls the Z axis amplifier. 

3-8. PHOSPHOR PROTECTION. The Phosphor Protec- 
tion switch (A5S1) is located on the right connector 
board (A8). This switch either enables or disables the 
phosphor protection circuit. 

NOTE 

Numbers in parentheses indicate control 
numbers from figure 3-1. 

3-9. PREOPERATIONAL PROCEDURE. 

3-10. Prepare the 131 IB for operation as follows: 

a. Set INTENSITY (10) fully ccw. 

b. Set horizontal and vertical POSITION controls 
(5) (7) to midrange. 

c. Turn line switch (11) on. Power indicator lamp 
should light. 



d. Adjust INTENSITY (10) for a dimly visible 
display. 

e. Adjust Y POSITION (7) through its full range. 
Display spot will move vertically on CRT, disappearing 
from the viewing area at either extreme of the control. 
Center the Y POSITION control. 

f. Adjust X POSITION (5) through its full range. 
Display spot will move horizontally on CRT, disappear- 
ing from the viewing area at either extreme of the con- 
trol. Center the X POSITION control. 

g. Adjust FOCUS (1) and ASTIGMATISM (7) con- 
trols for smallest, sharpest spot on CRT. 

h. Apply a 1 kHz, 1 V p-p sinewave to the X-INPUT 

(14) connector on rear panel. 

i. Adjust TRACE ALIGN (4) to ahgn trace hori- 
zontally. 

j. Set X-GAIN (6) for a trace length as required for 
application, but not to exceed 27.9 cm (11 in.). 

k. Apply a 1 kHz, 1 V p-p sinewave to the Y-INPUT 

(15) connector on rear panel and adjust ORTHOG con- 
trol to cause the trace to lie perpendicular to the X-axis. 

1. Set Y-GAIN (8) for a trace length as required by 
application, but not to exceed 21.7 cm (8.5 in.). 

3-11. INTERFACING CONSIDERATIONS. 
3-12. GENERAL. Standard sensitivities of the X and Y 
deflection amplifier are 1 V p-p for full screen deflection. 
Front panel gain controls for each axis reduce sensitiv- 
ity to 1.75 V p-p for full screen deflection. X-Y deflection 
amplifiers may be configured for either single ended or 
differential operation. Input polarity may also be re- 
versed by interchanging the input cable connections on 
the rear edge of the input amplifier board (Al for X 
amplifier and A3 for Y amplifier). The input impedance 
selector switches permit selection of either 50n or 10 Kfl 
for the X, Y, and Z axis amplifiers. AlSl controls the X 
amplifier, A3S1 controls the Y amplifier, and A5S1 con- 
trols the Z axis amplifier. 
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1. FOCUS. Focuses the trace; used in conjunction 
with ASTIG control to provide the sharpest 
CRT display. 

2. ORTHOGONAL. Used to adjust perpendicular- 
ity of X and Y traces. Operates in conjunction 
with TRACE ALIGN control. 



3. ASTIGMATISM. Control which adjusts the 
roundness of the spot. 

4. TRACE ALIGN. Rotates X and Y traces about 
screen center. 

Aligns Y trace to vertical graticule line and X 
trace to horizontal graticule line. Used in 
conjunction with ORTHOG control which 
aligns vertical trace perpendicular to hori- 
zontal trace. 

5. POSN X. Adjusts the trace position horizontally. 

6. GAIN X. Adjustment for varying the gain of the 
X-amplifier. Gives 1.75:1 range of adjustment. 

7. POSN Y. Adjusts the trace position vertically. 

8. GAIN Y. Adjustment for varying the gain of the 
Y-amplifier. Gives 1.75:1 range of adjustment. 

9. POWER ON. Light indicating poweris applied to 
the instrument. 

10. INTENSITY. Adjusts the brightness of the 
display. • 

NOTE 

The INTENSITY control will have very little 
effect on the dot brightness in the absence of 
a Z-axis input signal. 



REAR PANEL 




\\ /yy^y. 



11. POWER ON switch. Applies ac power to the 
instrument. 

12. INPUT ac power cord connector. 



13. LINE VOLTAGE SELECT. Selects line voltage 
for 100/220 or 120/240 V operation. 



14. X INPUT. X-axis input connector. 

15. Y INPUT. Y-axis input connector. 

16. Z INPUT. Z-axis input connector. 

17. TTL INPUT. TTL input connector for Z-axis 
control. 



Figure 3-1. Controls and Connectors 
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Figure 3-2. Input Configuration Label 



3-13. INPUT CONFIGURATION LABEL. Figure 3-2 is a 
duplicate of the Input Configuration Label. The infor- 
mation on the label shows the X-Y-Z amplifier input 
configuration for a standard instrument. If system 
installation requires any changes, clean the label with 
isopropyl alcohol and record the new information. 

3-14. ATTENUATORS. The 1311B provides full scale 
X-axis and Y-axis deflection when a 1 V p-p signal is 
applied to either input. A front-panel GAIN control for 
each axis reduces sensitivity to 1.75 V p-p for full screen 
deflection. Attenuators may be added to provide full- 
scale deflection for input voltages up to ±50 Vdc + peak 
ac with 10 Kn internal termination on ±5 V -I- peak ac 
with 50n internal termination. Space and pads are pro- 
vided on the X-Y circuit boards for adding attenuators. 
(See Service Sheet 2 in Section VIII.) Regardless of 
input attenuation, range of the GAIN control is constant 
at a ratio of 1.75:1. 

3-15. POLARITY. In a standard display, a positive 
going voltage deflects the beam to the right when ap- 
plied to the X input center conductor, or up when applied 
to the Y input center conductor. To change polarity, 
interchange the input cable connections on the rear edge 
of the input amplifier board. When mounting the display 
physically inverted, interchange the CRT deflection 
plate connections to retain the sense of the position 
controls and maintain correct input polarity. 

3-16. BANDWIDTH REDUCTION. In some cases, the 
full 5 MHz bandwidth of the deflection amplifier is not 
needed; in fact, in some applications it may be desirable 
to reduce the bandwidth to eliminate system noise prob- 
lems. If the desired bandwidth is approximately 1 MHz 
or greater, the deflection amplifier can be modified 
internally by increasing the value of Al C8 and Al C9 for 
X-amplifier and A3C8 and A3C9 for the Y-amphfier. For 
a desired 3 dB bandwidth f, the value of C8 and C9 can be 
calculated with the equation: 



NOTE 

This formula gives accurate results for 
bandwidth frequencies below 1 MHz. Above 
this frequency, other factors also influence 
the bandwidth; therefore, experimentation 
is necessary to achieve proper value. Use 
capacitors that do not exceed 1600 pf ±5% (or 
better). 



3-17. RINGING. Ringing is one possible undesirable 
side effect of improperly terminated inputs. For instance, 
an abrupt transition from blanked to unblanked in an 
improperly terminated Z-axis input line may cause ring- 
ing which will appear as intensity fluctuation in the 
display. For minimum induced crosstalk and ringing, 
displays connected in parallel should be connected as 
shown in figure 3-3. 
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Figure 3-3. Input Termination Impedance of Displays 
Connected in Parallel 



3-18. PERFORMANCE SPECIFICATIONS. Major 
performance specifications, and their meaning, how 
they are determined, and how they affect system 
performance are explained in the following paragraphs. 



^ 2 TT f o R 

Where: 

fo = -3 dB bandwidth desired 

R = shunt resistance (in this case lOOOn) 

C = required capacitance 



3-19. SPOT SIZE AND RESOLUTION. If you scan a 
CRT spot with a microscope photometer and plot bright- 
ness versus distance (spot width), the result approxi- 
mates a Gaussian curve (see figure 34). Spot size is the 
width of the Gaussian curve at its 50% point (see Section 
I, table 1-2). 
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Figure 3-4. Brightness Versus Cross Section of 
Typical CRT Spot 



3-20. In practice, the 50% point can be determined by 
using the shrinking raster measurement method. The 
shrinking raster measurement is obtained by display- 
ing a raster of lines (or dots) on the CRT and then 
adjusting the vertical and horizontal gain until the indi- 
vidual lines (or dots) are no longer individually identifi- 
able. The size of the rasteris then divided by the number 
of lines in the raster to determine the spot size. The point 
where raster lines (or dots) merge is the theoretical 50% 
point on the Gaussian curve. 

3-21. The shrinking raster method should be used if a 
scanning microscope photometer is not available, 
because observing an individual line (or dot) with an 
optical comparator can be very misleading. On a single 
dot, the eye can see to about the 3% point on the Gaus- 
sian curve. Here the dot appears to be approximately 
twice the width it is across the 50% points. 

3-22. BRIGHTNESS. Brightness is specified only with 
respect to a specific combination of writing speed, 
refresh rate, and phosphor (P31 for 131 IB). Maximum 
brightness for other given conditions can be calculated 
using the following formula: 



Where: 

Bmax=(5.6fl)Q(^)EP 

5.6 fl = specified brightness 

W = writing speed in inches per microseconds 

EP = phosphor efficiency (relative to P31): P4 
and P39 50%. 

R = refresh rate in Hz. 

3-23. For measuring brightness, two points should be 
remembered: (1) specific brightness is not measured in 
radiometric units but in photometric units which are 
normalized to the spectral response of the human eye, 
and (2) brightness is directly proportional to the refresh 
rate and inversely proportional to writing speed. 

3-24. The brightness of a spot in a display that is made 
up of dots may be determined by using the following 
formula when the dot refresh rate and the pulse width 
used to generate the dots are known: 



B = (B spec) 



/ (Ws) \ 
VRs Ds Cdy 



Where: 



B = minimum spot brightness at full intensity 
and/or maximum Z-axis input level. 



B spec = specified line brightness. 

Ws = writing speed at which line brightness is 
specified. 

Rs = refresh rate at which line brightness is 
specified. 

Ds = specified spot diameter. 

Cd = duty cycle calculated from: Z-axis pulse 
width X refresh rate. 

3-25. SETTLING TIME. Settling time is defined as the 
elapsed time between an input step command and the 
time for the beam to settle within a specified tolerance to 
its final position (see figure 3-5). Settling time must be 
taken into account when moving the beam from one 
location to another. Otherwise, there may be tails on 
dots or line distortions at the starting point of vectors. 
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TIME 



Figure 3-5. Settling Time 



3-26. LINEARITY. Linearity (see figure 3-6) refers to the 
linearity to the relationship between the X or Y input 
voltage and the beam position (do not confuse this with 
the geometry specification). 



NOTE 

Linearity is specified only along the CRT's 
major axis. 




/ ACTUAL 



POSSIBLE ERROR 
(USUALLY GIVEN 
AS A % OF FULL 
SCALE 



V|M (XOR Y AXES) 

Figure 3-6. Linearity of Beam Position Showing Ideal 
Position and Possible Error 



3-27. OPERATOR MAINTENANCE. 

3-28. Operator maintenance should be limited to exte- 
rior cleaning of the instrument. Smooth metal surfaces 
can be cleaned with a commercial glass cleaner. Stub- 
born residues can be removed with a mild liquid house- 
hold detergent. The CRT filter should be cleaned only 
with isopropyl alcohol. 
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SECTION IV 
PERFORMANCE TESTS 



4-1. INTRODUCTION. 

4-2. The procedures in this section . test the instru- 
ment's electrical performance using the specifications of 
table 1-1 as the performance standards. All tests can be 
performed without access to the interior of the instru- 
ment. 

4-3. EQUIPMENT REQUIRED. 

4-4. Equipment required for the performance tests is 
listed in section I, table 1-4. Any equipment that satisfies 
the critical specifications given in the table may be sub- 
stituted for the recommended models. 

4-5. TEST RECORD. 

4-6. Results of the performance test may be tabulated 
on the Performance Test Record at the end of this 



section. The test record lists the tested specifications 
and their acceptable limits. The results recorded at 
incoming inspection can be used for comparison in 
periodic maintenance, troubleshooting, and after repairs 
or adjustment. 



4-7. CALIBRATION CYCLE. 

4-8. Periodic performance verification is not normally 
required for this instrument. The performance checks 
should be made after service work has been performed or 
if improper operation is suspected. 

4-9. Further checks that require access to the inside of 
the instrument are included in the adjustment section, 
but they are not required checks. 



NOTE 

The following Performance Tests are written for the standard instrument only. If optional attenuators 
have been installed, readjust all input signal levels accordingly. 

PERFORMANCE TESTS 

4-10. AMPLIFIER BANDWIDTH. 

SPECIFICATION: 

DC to 5 MHz (3 dB down at 5 MHz). 

DESCRIPTION: 

A function generator is used to provide the reference signal. A monitor oscilloscope is used to check for a constant 
signal at the display input connectors. 

EQUIPMENT REQUIRED: 

Function Generator 
Monitor Oscilloscope 

PROCEDURE: 

a. Connect equipment as shown in figure 4-1. 

b. Apply a 600 mV, 50 kHz sine wave from function generator to the X-INPUT. 

c. Readjust the output of the function generator for exactly 12.7 cm (5 in.) of deflection. 

d. Note the above signal level on the monitor oscilloscope. 

e. Change signal frequency to 5 MHz and readjust output of function generator for the same signal level obtained 
in step d. 

f. The amplitude measured on the display should be greater than 9.1 cm (3.6 in.). 

For Y-amplifier bandwidth, apply the function generator output to the Y-INPUT and repeat steps b through f. 
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Figure 4-1. Amplifier Bandwidth Test Setup 
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4-11. X-DEFLECTION FACTOR. 

SPECIFICATION: 

Gain must be variable from 35.8 mV/cm (90 mV/in.) to 60.9 mV/cm (153 mV/in.). 

DESCRIPTION: 

The X-GAIN control must vary the trace length from 16.4 cm (6.46 in.) to 27.9 cm (11 in.) with an input signal of 1 V. 

EQUIPMENT REQUIRED: 
Function Generator 
Monitor Oscilloscope 

PROCEDURE: 

a. Connect equipment as shown in figure 4-2. 



FUNCTION GENERATOR 



IIIMIIIIIII 
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o o ^ 
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Figure 4-2. X-deflection Factor Test Setup 

b. Adjust output of function generator for 1 V, 1 kHz sine wave (check function generator amplitide with monitor 
oscilloscope). 

c. Turn front panel X-GAIN control fully ccw and check for a trace length of <16.4 cm (6.5 in.). 

d. Rotate the X-GAIN control fully cw and check for a trace length of >27.9 cm (11 in.). 
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4-12. Y-DEFLECTION FACTOR. 

SPECIFICATION: 

Gain must be variable from 46.3 mV/cm (118 mV/in.) to 81 mV/cm (207 mV/in.). 

DESCRIPTION: 

The gain control must vary the trace length from 12.2 cm (4.8 in.) to 21.6 cm (8.5 in.) with an input signal of 1 V. 

EQUIPMENT REQUIRED: 

Function Generator 
Monitor Oscilloscope 

PROCEDURE: 

a. Connect equipment as shown in figure 4-3. 
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Figure 4-3. Y-deflection Factor Test Setup 

b. Adjust function generator for a 1 V, 1 kHz sine wave (check function generator amplitude with monitor 
oscilloscope). 

c. Turn front panel Y-GAIN control fully ccw and check for a trace length of <12.2 cm (4.8 in.). 

d. Rotate the Y-GAIN control fully cw and check for a trace length of >21.6 cm (8.5 in.). 
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4-13. REPEATABILITY. 

SPECIFICATION: 

<0.15% of full screen error in readdressing any point on screen from any other point on screen. 

DESCRIPTION: 

This test verifies amplifier performance stability with a varying input signal. 

EQUIPMENT REQUIRED: 

Pulse Generator 

PROCEDURE: 

a. Connect equipment as shown in figure 4-4. 



PULSE GENERATOR 
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Figure 4-4. Repeatability Test Setup 

b. Set frequency of pulse generator for a 10 kHz signal. Adjust display POSITION controls to bring trace on 
screen. Set pulse generator amplitude for full screen deflection. (See figure 4-4). 

c. Vary the frequency of the pulse generator from 1 kHz to 100 kHz and notice the position change of the spot. Spot 
movement should be less than 1 spot diameter. 

d. Disconnect function generator from X-INPUT and reconnect to Y-INPUT. 

e. Repeat steps b and c for Y-deflection Amplifier. 
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4-14. CROSSTALK. 

SPECIFICATION: 

<0.38 mm (0.015 in.) with one input terminated in SOU and the other input driven by 1 V, 500 kHz signal. 

DESCRIPTION: 

Crosstalk between deflection amplifiers is determined by measuring tracewidth when one input is terminatedin 50n 
or a BNC shorting cap and a 1 V, 500 kHz is applied to the other input. 

EQUIPMENT REQUIRED: 

Function Generator. 

PROCEDURE: 

a. Connect equipment as shown in figure 4-5. 
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Figure 4-5. Cross Talk Test Setup 

b. Apply a 1 V p-p, 500 kHz sine wave from function generator to X-INPUT. 

c. Set front panel X and Y GAIN controls fully cw and check for no visible change in tracewidth. 

d. Reverse connections to X and Y INPUT and repeat steps b and c. 
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4-15. Z-AXIS BLANKING POLARITY. 

SPECIFICATION: 

-1 Vdc (INTENSITY at maximum) blanks trace. 1 Vdc (INTENSITY at minimum) provides maximum trace 
intensity. 

DESCRIPTION: 

With INTENSITY set to maximum, a -1 Vdc signal at the Z-INPUT shall blank the CRT. With INTENSITY set to 
minimum a +1 Vdc signal at the Z-INPUT provides maximum trace intensity. 

EQUIPMENT REQUIRED: 

Function Generator 

PROCEDURE: 

a. Connect equipment as shown in figure 4-6. 
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Figure 4-6. Z-axis Blanking Polarity Test Setup 

b. Apply +1 Vdc to Z-INPUT and check for maximum trace intensity. INTENSITY control should have no effect 
on trace brightness. 

c. Apply -1 Vdc to Z-INPUT and check for no trace on screen. INTENSITY control should not bring trace on screen. 
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4-16. SETTLING TIME. 

SPECIFICATION: 

1 V Input <500 ns; 100 mV Input <200 ns. 

DESCRIPTION: 

The CRT beam, when moved from one position to another, must settle to within 1 spot diameter in less than 500 ns for 
a 1 V input and less than 200 ns for 100 mV input. 

PROCEDURE: 

a. Set Display INTENSITY Control fully ccw. 

b. Connect equipment as shown in figure 4-7. Do not connect Z-INPUT at this time. 
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Figure 4-7. Settling Time Test Setup 

c. Using the monitor oscilloscope adjust Pulse Generator No. 1 to 10 fis. 

d. Adjust output amplitude of Pulse Generator No. 1 for 1 V. 

e. Adjust Pulse Generator No. 2 for a pulse width of .2 ;us at an amplitude of 1 V, using the monitor oscilloscope. 

f. Connect Z-INPUT. Adjust Display INTENSITY to view one dot only. (See figure 4-7.) 

g. Check monitor oscilloscope for the following display (figure 4-8). 
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Figure 4-8. Settling Time Measurement with 1 V Input 

h. Monitor the display and adjust the PULSE DELAY VERNIER on Pulse Generator No. 2 until a tail appears 
on the bright dot. 

i. When the tail measures 1 dot diameter measure the time difference between the pulses displayed on the monitor 
oscilloscope. Time between pulses must not exceed 500 ns. 

j. Adjust Pulse Generator No. 2 for an output signal of 100 mV. 

k. Adjust PULSE DELAY VERNIER on Pulse Generator No. 1 ccw until tail appears on bright dot. 

1. Readjust PULSE DELAY VERNIER on Pulse Generator No. 2 cw until tail just disappears. 

m. The time difference measured between pulses on monitor oscilloscope must be less than 200 ns. (See figure 4-9.) 
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Figure 4-9. Settling Time Measurement with 100 mV Input 
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HEWLETT-PACKARD 
MODEL 1311B 
X-Y DISPLAY 
SERIAL NO. 



Tested by 
Date 



Paragraph 
Number 



Test 



Min 



Results 
Actual 



Max 



4-10 



4-11 

4-12 

4-13 



4-14 



4-15 



4-16 



X- Y-bandwidth 
X-bandwidth 
Y-bandwidth 

X- Y-deflection Factor 
X-deflection Factor 
Y-deflection Factor 

Repeatability 
X-amplifier 
Y-amplifier 

Crosstalk 

X-amplifier to Y-amplifier 
Y-amplifier to X-amplifier 

Z-axis Blanking Polarity 
-t-1 Vdc (Max. Intensity) 
-1 Vdc (No Trace) 

Settling Time 

Large Signal (1.0 V) 
Small Signal (0.1 V) 



^.1 cm (3.6 in.) 
^.1 cm (3.6 in.) 



^16 A cm (6.5 in.) 
^12.2 cm (4.8 in.) 



^0.15% 
^0.15% 



<0.38 mm (0.015 in.) 
<0.38 mm (0.015 in.) 



^00 ms 
^200 ms 
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ADJUSTMENTS 



5-1. INTRODUCTION. 

5-2. This section describes adjustments and checks 
required to return the instrument to peak operating 
capabilities when repairs have been made. Included in 
this section are equipment setups and adjustment pro- 
cedures. 



5-3. SAFETY REQUIREMENTS. 

5-4. Although this ■ instrument has been designed in 
accordance with "international safety standards, gen- 
eral safety precautions must be observed during all 
phases of operation, service, and repair of the instru- 
ment. Failure to comply with the precautions listed in 
the Safety Summary at the front of this manual or with 
specific warnings given throughout this manual could 
result in serious injury or death. Service and adjust- 
ments should be performed only by qualified service 
personnel. 



5-5. EQUIPMENT REQUIRED. 

5-6. A complete list of required test equipment is given 
in Section I, table 1-4. Test equipment equivalent to that 
recommended may be substituted, provided it meets the 
required characteristics. For best results, use recently 
calibrated test equipment. 



5-7. ADJUSTMENTS. 

5-8. The adjustment procedures are arranged in a 
recommended sequence of adjustments. While most 
adjustments may be made independent of other adjust- 
ments, it is recommended that adjustments be made 
sequentially as a number of adjustments are directly 
related to preceeding or following adjustments. 

5-9. For best results, allow the instrument to warm up 
for 15 minutes before making adjustments. Adjustment 
locations for the Low Voltage and High Voltage Power 
Supplies are shown in figure 5-4. Figures 5-6, 5-11, and 
5-18, show adjustment locations for Z-axis amplifier, 
X-Y amplifiers, and focus and astigmatism amplifier 
respectively. 

5-10. ADJUSTMENT PROCEDURES. 



WARNING 



} 



ELECTRICAL SHOCK HAZARD 

Use extreme caution when instrument covers 
are removed and power is applied. Voltages 
up to 24 kV are present around the CRT and 
HVPS areas and are capable of causing 
serious injury or death. Read the Safety 
Summary at the front of this manual before 
proceeding. 
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Figure 5-1. 131 IB Top View 
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Figure 5-2. 131 IB Bottom View 
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NOTE 

The following Adjustment Procedures are written for the standard instrument only. If optional attenuators 
have been installed, readjust all input signal levels accordingly. 



ADJUSTMENTS 

5-11. LOW VOLTAGE POWER SUPPLY ADJUSTMENTS. 

REFERENCE: 

Service Sheet 8. 

DESCRIPTION: 

The +250 V and the -15 V are the adjustable power suppHes. The +15 V supply is referenced to the -15 V supply. The 
+250 V supply is adjusted to within ±0.1 V. The -15 V supply is adjusted so that both +15 V and -15 V supplies are 
within ±0.1 V. 

EQUIPMENT: 

Digital Multimeter 

PROCEDURE: 



CAUTION 



The +250 V supply is used as reference for the CRT cathode regulator circuit. Precise calibration of 
the +250 V supply is essential for proper reference of the cathode supply. If the +250 supply, is not 
properly calibrated, the cathode voltage may exceed acceptable limits, and may cause activation of the 
HV shutdown circuit. 

a. Connect digital voltmeter between red wire and chassis ground on the low voltage power supply board All. 

b. Adjust the +250 V supply (A11R12) for +250 V ±0.1 V. 

c. Alternately connect the digital voltmeter to the violet and white/red wire on low voltage power supply board 
(All) while adjusting the -15 V (A11R29) supply for equal error between the -15 V and +15 V supply. Final error 
on either supply must be < ±0.1 V. 
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5-12. HIGH VOLTAGE POWER SUPPLY. 

NOTE 

The following procedure need be performed only if repairs have been made to the high voltage power supply 
(A9) or if all of the high-voltage assembly has been replaced. 

REFERENCE: 

Service Sheet 7. 

DESCRIPTION: 

This procedure describes calibration of the high voltage shutdown circuit which ensures that the cathode voltage 
can never exceed -4750 V. 

EQUIPMENT REQUIRED: 

Digital Voltmeter 
1000:1 Divider Probe 



WARNING 



J 



Proper calibration of the high voltage shutdown circuit is necessary to prevent excessive cathode voltage 
being applied to the CRT. Cathode voltages in excess of -4750 V may result in x-ray emissions exceeding 
.5 mR/hr. Proper operation of the high voltage shutdown circuit ensures that x-ray emissions do not exceed 
.5 mR/hr under normal operating conditions, and under misadjustment and failure conditions. See 
Section VIII for Theory of Operation. 

PROCEDURE: 

a. Measure the -t-250 V power supply and ensure a reading of 4-250.1 V to 249.9 V. If necessary, readjust the +250 V 
power supply (see paragraph 5-11). 

b. Check the accuracy of the 1000:1 Divider Probe by measuring the +250 V power supply using the digital 
voltmeter and the 1000:1 Divider Probe. Record the reading as VCAL. 

c. Measure the cathode voltage (4 wire on the A5 board) with the digital voltmeter and the 1000:1 Divider Probe. 
Record the reading as Vk. 

d. Plot VCAL and Vk on the Nomograph in figure 5-3. If VCAL plots off the Nomograph, then the 1000:1 Divider 
Probe does not meet the required ±3% accuracy. If Vk or Vc plot off the Nomograph, then one or more of the 
following resistors must be out of tolerance: A9R3; A9R4; A9R24. 

e. Temporarily connect resistor "R" (value obtained from figure 5-3) in parallel with A9R3 (750 Kft). If the addition 
of resistor "R" triggers the high voltage shutdown circuit, (A9TP1 becomes positive and high voltage shuts 
down), remove "R" and proceed to the next test. 

f. If the addition of resistor "R" does not trigger the high voltage shutdown circuit (A9TP1 remains negative), 
remove in sequence A9E1, A9E2, and A9E3 until A9TP1 becomes positive and high voltage shutdown occurs. 
Leave out the required jumper (A9E1, A9E2, A9E3) when high voltage shutdown has been achieved. Complete 
the adjustment by removing resistor "R". 

g. If high voltage shutdown can not be accomplished check the tolerance of the following components: 

A9VR3 - should be 5.11 V ±2% (5.01 V to 5.21 V) 
A9R21 - should be 38.3k ±1% (37.917k to 38.683k) 
A9R22- should be 274 Kn ±10% (301.4k to 246.6k) 
A9R24 - should be 30 Mn ±1% (29.7 Mn to 30.3 Mn). 
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Vk 



4700- 



4600-- 



Vc 
4400t 



■- 11.25 Mfl 



4500-- 



4400-- 




4300" 



6.5 ma 

U EXAMPLE 



240-^ 



4600-L 



EXAMPLE: FIND Vcal BY MEASURING THE 250V POWER SUPPLY USING 
THE 1000:1 DIVIDER PROBE (Vcal=250V, SEE STEP b). 



FIND Vk by MEASURING CATHODE VOLTAGE (Vk=-4550V, 
SEE STEP c). 



PLOT Vcal AND Vk (R=6.5 MEGn, SEE STEP e). 



Figure 5-3. High Voltage Shutdown Circuit Nomograph 
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Table 5-1. Low Voltage and High Voltage Power Supply Adjustments 



Reference 
Designator 


Adjustment 
Name 


Adjustment 
Paragraph 


Service 
Sheet 


Description 


A11R12 


+250 V SUPPLY 


5-11 


8 


Adjust supply for 250 V ±0.1 V 


A11R29 


-15 V SUPPLY 


5-11 


8 


Adjust -15 V and +15 V Supply for equal 
error not exceeding ±.1 V 


A9E1 
A9E2 
A9E3 


HIGH VOLTAGE 
SHUTDOWN 


5-12 


7 


Check for high voltage shutdown below 
-4750 V 



5-5 



ADJUSTMENTS 



5-13. Z-AXIS BALANCE ADJUSTMENTS. 

REFERENCE: 

Service Sheet 4. 

DESCRIPTION: 

The Z-axis ampHfier balance ( A5R13) is adjusted so that thereis a 3 V increase in Z-axis amplifier output as the front 
panel INTENSITY control is rotated from minimum to maximum. 

EQUIPMENT: 

Digital Voltmeter 

PROCEDURE: 

a. Remove power and turn off phosphor protect switch (A8S1). 

b. Disable high voltage oscillator by removing A9F1. 

c. Preset all adjustments on the Z-axis board (A5) to midrange and the front-panel INTENSITY control fully CCW. 

d. Apply power to the display. 

e. Adjust Z-axis offset (A5R19) for approximately 20 V at the Z-axis output (A5TP1). 

f . Monitor the Z-axis output (A5TP1 ) with the digital voltmeter and rotate the front panel INTENSITY control to 
minimum (fully ccw). 

g. Adjust the Z-axis balance (A5R13) such that a 3 V increase is noted at the Z-axis output (A5TP1) as the front 
panel INTENSITY control is rotated from minimum to maximum. 

NOTE 

The amplifier offset will change when the balance is adjusted. After each balance adjustment recheck the 
Z-axis output voltage change by varying the front panel INTENSITY from minimum to maximum setting. 



5-14. Z-AXIS GAIN, OFFSET, AND INTENSITY LIMIT ADJUSTMENTS. 

REFERENCE: 

Service Sheet 4. 

DESCRIPTION: 

The intensity limit and offset adjustments provide proper CRT grid bias as defined by the CRT cutoff voltage. The 
gain adjustment provides the proper CRT grid drive as defined by the CRT cutoff voltage. 

EQUIPMENT: 

Monitor Oscilloscope 

Pulse Generator 

Digital Voltmeter 

Low Capacitance 50:1 Divider Probe 

PROCEDURE: 

a. Readjust Z-axis offset (A5R19) for 20 V at the Z-axis .output (A5TP1). 

b. Set intensity limit (A9R38) for maximum voltage at A9C21. 

c. Turn off power and enable high voltage oscillator by replacing A9F1. 

d. Apply power and adjust intensity limit (A9R38) for a dimly visable dot on the screen. 
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e. Record the voltage at A9C21 and the Z-axis output (A5TP1). The difference between the two voltages is the CRT 
cutoff voltage. 

CRT cutoff voltage = Vat A9C21 - Vat A5TP1 

f. Position the beam off-screen and apply a 10 kHz -f-1 V, 1 microsecond wide (1% duty cycle) pulse to the Z-INPUT. 

g. Set front panel INTENSITY control (A13R1) fully cw and monitor the Z-axis output (A5TP1) with the monitor 
oscilloscope (use 50:1 divider probe). 

h. Adjust the Z-axis gain (A5R14) and Z-axis offset (A5R19) for a peak-to-peak amplitude signal equal to 75% of the 
CRT cutoff voltage or 47 V, whichever is less (see step e for CRT cutoff voltage). 

i. Adjust Z-axis offset (A5R19) such that the positive position of the pulse is just equal to the maximum Z-axis 
output, maintaining the same peak-to-peak amplitude obtained in step h (see figure 5-5). 




AMPLIFIER SATURATION 



75% OF CRT CUTOFF VOLTAGE OR 
47 VOLTS, WHICHEVER IS LESS. 



Figure 5-5. Z-axis Gain and Offset Adjustment 



j. Apply 10 kHz, a 1 V p-p, 1 microsecond wide (1% duty cycle) pulse having a. -1 V base line to the Z-axis INPUT. 
Position the beam on-screen and rotate the front panel INTENSITY control to minimum. Adjust the intensity 
Hmit (A9R38) for a visible, low intensity dot on the screen. Rotation of the front panel INTENSITY control 
towards maximum, or removal of the Z-axis input signal should produce a brighter dot. If not, recheck gain, 
offset, and balance adjustments. 
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5-15. Z-AXIS PULSE RESPONSE. 

REFERENCE: 

Service Sheet 4 



DESCRIPTION: 

The high frequency response adjustments (A5C27, A5R36) trim the Z-axis amplifier pulse response for a fast rise 
time consistent with minimum overshoot (rise time = ^25 microseconds, overshoot typically is ^5%). 

EQUIPMENT: 

Monitor Oscilloscope 

Pulse Generator 

Low Capacitance 50:1 Divider Probe 

PROCEDURE: 

a. Position beam off-screen and apply 10 kHz, a +1 V, 1 microsecond wide (1% duty cycle) pulse to the Z-axis 

INPUT. 

b. Set front panel INTENSITY CCW. 

c. Connect the monitor oscilloscope to the Z-axis output (A5TP1). Use the 50:1 divider probe. 

d. Monitor the oscilloscope and adjust HFl (A5C27) and HF2 (A5R36) to obtain a pulse of ^5 nanosecond 
rise time with minimum perturbations (±5% typical). 
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Figure 5-6. Z-axis Amplifier Adjustment Locations 



Table 5-2. Z-axis Amplifier Adjustments 



Reference 
Designator 


Adjustment 
Name 


Adjustment 
Paragraph 


Service 
Sheet 


Description 


A5R19 


Z-AXIS OFFSET 


5-13 


4 


Adjust Z-OFFSET for 20 V output at 
Z-AXIS output (A5TP1) 


A5R13 


Z-AXIS BALANCE 


5-13 


4 


Adjust for 3 V increase at Z-AXIS 
output when intensity control is 
turned from minimum to maximum 


A9R38 


INTENSITY LIMIT 


5-14 


7 


Adjust for dimly visible dot on 

screen with INTENSITY at minimum and 

1 V p-p at Z-AXIS input 


A5R14 


Z-AXIS GAIN 


5-14 


4 


Adjust to 75% of CRT cutoff or -1-47 V 
whichever is less (monitor at A5TP1) 


A5R19 


Z-AXIS OFFSET 


5-14 


4 


Adjust so that positive portion of 
pulse is equal to maximum Z-AXIS 
output (monitor at A5TP1) 


A5C27 
A5R36 


Z-AXIS HFl 
Z-AXIS HF2 


5-15 


4 


Adjust for pulse rise time of <25 ms 
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5-16. X-AMPLIFIER GAIN ADJUSTMENT. 

REFERENCE: 

Service Sheet 2. 

DESCRIPTION: 

The X amphfier gain is adjusted so that the front-panel X-GAIN control has a range of .9 V to 1.6 V (1.75:1 ratio). 

EQUIPMENT: 

Function Generator 
Monitor Oscilloscope 

PROCEDURE: 

a. Connect equipment as shown in figure 5-7. 

b. Set front-panel X-Gain control fully clockwise. 

c. Set function generator output as follows: 

FREQUENCY 1 kHz 

FUNCTION Sine Wave 

AMPLITUDE 9 V p-p as monitored on oscilloscope 

d. Adjust X amplifier gain A1R12 for 26 cm (10.25 in.) of deflection. 

e. Increase output of function generator to 1.6 V p-p. 

f. Set front-panel X-GAIN fully counterclockwise and check for <25.4 cm (10 in.) of deflection. 
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Figure 5-7. Gain-set Adjustment Test Setup 
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5-17. Y-AMPLIFIER GAIN ADJUSTMENT. 

REFERENCE: 

Service Sheet 2. 

DESCRIPTION: 

The Y-amplifier gain is adjusted so that the front panel Y-GAIN has a range of .9 V to 1.6 V (1.75:1 ratio). 

EQUIPMENT: 

Function Generator 
Monitor Oscilloscope 

PROCEDURE: 

a. Connect equipment as shown in figure 5-7. 

b. Set front-panel Y-Gain control fully clockwise. 

c. Set function generator output as follows: 

FREQUENCY 1 kHz 

FUNCTION Sine Wave 

AMPLITUDE 9 V p-p as monitored on oscilloscope 

d. Adjust Y-Amplifier gain A3R12 for 22.2 cm (8.75 in.). 

e. Increase output of function generator to 1.6 V p-p. 

f. Set front-panel Y-GAIN fully counterclockwise and check for <21.6 cm (8.5 in.) of deflection. 
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5-18. X-AMPLIFIER DC BALANCE ADJUSTMENT. 



REFERENCE: 

Service Sheet 2. 

DESCRIPTION: 

The X-amphfier average and balance adjustments (A1R64, AlRll) are set to minimize dc shift when the front panel 
X-GAIN control is rotated throughout its range. 

EQUIPMENT: 

Digital Voltmeter 

PROCEDURE: 

a. Remove ground strap from digital voltmeter and connect voltmeter leads differentially to the horizontal 
deflection plates (9 and 5 wires on X output amplifier, A2). 

b. Set front panel X-POSITION control for a V reading on digital voltmeter. 

c. Disconnect digital voltmeter common lead and connect it to chassis ground. 

d. Set average adjustment (A1R64) for a reading of +108 V on digital voltmeter. 

e. Turn front panel X-GAIN control back and forth between its cw and ccw position while observing spot on 
display. Set balance adjustment (AlRll) to minimize movement of spot. Spot movementshallnotexceedO.Scm 
(0.3 in.). 



5-19. Y-AMPLIFIER DC BALANCE ADJUSTMENT. 



REFERENCE: 

Service Sheet 2. 

DESCRIPTION: 

The Y-amplifier average and balance adjustments (A3R64, A3R11) are set to minimize dc shift when the front panel 
Y-GAIN control is rotated throughout its range. 

EQUIPMENT: 

Digital Voltmeter 

PROCEDURE: 

a. Remove ground strap from digital voltmeter and connect voltmeter leads differentially to the vertical deflection 
plates (9 and 5 wires on Y-output amplifier, A4). 

b. Set front panel Y-POSITION control for a V reading on digital voltmeter. 

c. Disconnect digital voltmeter common lead and connect it to chassis ground. 

d. Set average adjustment (A3R64) for a reading of +108 V on digital voltmeter. 

e. Turn front panel X-GAIN control back and forth between its cw and ccw position while observing spot on 
display. Set balance adjustment (A3R11) to minimize movement of spot. Spot movement shall not exceedO.8 cm 
(0.3 in.). 
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5-20. X-AMPLIFIER PULSE RESPONSE AND BANDWIDTH ADJUSTMENTS. 

REFERENCE: 

Service Sheet 3. 

DESCRIPTION: 

The X-ampUfier response adjustments are set for an amplifier rise time of ^75 nanoseconds at minimum overshoot 
and a bandwidth of 5 mHz. 

EQUIPMENT: 

Pulse Generator 
Monitor Oscilloscope 
Function Generator 

PROCEDURE: 

a. Set 50n/10 Kn input impedance switch (AlSl) to 50n. 

b. Connect equipment as shown in figure 5-8. 



PULSE 
GENERATOR 
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FUNCTION 
GENERATOR 
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m 



o o <& 



X-INPUT 



MUM 



O (b 



r\j 



1311B 



TO X-DEFLECTION PLATES 




10:1 DIVIDER 
PROBE 



OSCILLOSCOPE 



□ 



CHAA ICHAB 



! 



Figure 5-8. X-amplifier Pulse Response and Bandwidth Adjustment Setup 

c. Set pulse generator controls as follows: 

PULSE PERIOD s 10 microsecond 

PULSE WIDTH 50% duty cycle 

AMPLITUDE full screen deflection 
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d. Connect oscilloscope to the X-deflection plates (9 and 5 wires on X-output amplifier, A2), and set oscilloscope 
controls as follows: 

DISPLAY A+B 

TIME/DIV 10 microsecond/DIV 

CHANNEL INPUT ATTENUATORS 1 V/DIV 

CHANNEL B INVERT 

COUPLING AC 

e. Set LF ADJ No. 1 (A2R24) and LF ADJ No. 2 (A1C17) for flattest pulse response as indicated in figure 5-9. 



ADJUST FOR BEST PULSE RESPONSE 




Figure 5-9. X-amplifier Pulse Response Adjustment 



f . Measure rise time of the pulse between the 10% to 90% points as displayed on the oscilloscope. Rise time must be 
^75 nanoseconds. 

g. Disconnect Pulse Generator from X-INPUT and connect the function generator. 

h. Apply a 50 kHz sine wave from function generator to the X-INPUT. Set output amplitude of function generator 
to cause 12.7 cm (5 in.) of deflection on the CRT. 

i. Change frequency of function generator to 5 MHz. 

j. Adjust HF ADJ No. 1 (A2C8) and HF ADJ No. 2 (A4C12) for 9.4 cm (3.6 in.) of vertical deflection. 

k. Repeat steps e through j until amplifier rise time and bandwidth are within specified limits. 



5-11 



Adjustments 



Model 1311B 



ADJUSTMENTS 



5-21. Y-AMPLIFIER PULSE RESPONSE AND BANDWIDTH ADJUSTMENTS. 

REFERENCE: 

Service Sheet 4 . 

DESCRIPTION: 

The Y-ampUfier response adjustments are set for an amplifier rise time of <75 nanoseconds at minimum overshoot 
and a bandwidth of 5 MHz. 

EQUIPMENT: 

Pulse Generator 
Monitor Oscilloscope 
Function Generator 

PROCEDURE: 

a. Set 50n/10 Kn input impedance switch (A3S1) to 50n. 



b. Connect equipment as shown in figure 5-10. 



1311B 



PULSE 
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r\J 
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Figure 5-10. Y-amplifier Pulse Response and Bandwidth Adjustment Setup 

c. Set pulse generator controls as follows: 

PULSE PERIOD =10 microseconds 

PULSE WIDTH 50% duty cycle 

AMPLITUDE full screen deflection 
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d. Connect oscilloscope to the Y-de£lection plates (9 and 5 wires on Y-output amplifier, A4), and set oscilloscope 
controls as follows: 

DISPLAY A+B 

TIME/DIV 10 microseconds 

CHANNEL INPUT ATTENUATORS 1 V/DIV 

CHAN B invert 

e. Set LF ADJ No. 1 (A4R24) and LF ADJ No. 2 (A4C17) for flattest pulse response as indicated in figure 5-11. 



ADJUST FOR BEST PULSE RESPONSE 




Figure 5-11. Y-amplifier Pulse Response Adjustment 



f. Measure rise time of the pulse between the 10% and 90% points as displayed on the oscilloscope. Rise time must 
be <75 nanoseconds. 



g. Disconnect pulse generator from Y-INPUT and connect the function generator. 

h. Apply a 50 kHz sine wave from function generator to the Y-INPUT. Set output amplitude of function generator 
to cause 12.7 cm (5 in.) of deflection on the CRT. 

i. Change frequency of function generator to 5 MHz. 

j. Adjust HF ADJ No. 1 (A4C28) and HF ADJ No. 2 (A4C12) for 9.4 cm (3.6 in.) of vertical deflection. 

k. Repeat steps e through j until amplifier rise time and bandwidth are within specified limits. 
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Y-INPUT 
AMP A3 



Y-OUTPUT 
AMP A4 



A2C17 
LF ADJ. 2, 



A4R24 
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A1R64 
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A4C8 A3R64 A4C17 A4R24 A3R13 A3R1 1 

HFADJ. 1 AVERAGE LF ADJ. 2 LF ADJ. 1 GAIN/ BAL 
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A4C12 
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A1R12 
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Figure 5-12. X- Y-Amplifier Adjustment Locations 



673-79 



Table 5-3. X- Y-Amplifier Adjustments 



Reference 
Designator 


Adjustment 
Name 


Adjustment 
Paragraph 


Service 
Sheet 


Description 


A1R12 


X-GAIN 


5-16 


2 


Adjust so that frontpanel X-GAIN provides 
.9 V to 1.6 V adjustment range. 


AlRll 


X-BALANCE 


5-18 


2 


Adjust to minimize movement of display 
when X-GAIN is moved from minimum to 
maximum 


A2R24; 
A2C17 


LF NO. 1; LF NO. 2 


5-20 


3 


Adjust for flattest pulse response 
at 75 ms 


A2C28; 
A2C12 


HF NO. 1; HF NO. 2 


5-20 


3 


Adjust for bandwidth of 5 MHz 


A3R12 


Y-GAIN 


5-17 


2 


Adjust so that frontpanel Y-GAIN provides 
.9 V to 1.6 V adjustment range. 


A3R11 


Y-BALANCE 


5-19 


2 


Adjust to minimize movement of display 
when Y-GAIN is moved from minimum to 
maximum 


A4C17; 
A4R24 


LF NO. 1; LV NO. 2 


5-21 


3 


Adjust for flattest pulse response 
at 75 ms 


A4C28; 
A4C12 


HF NO. 1; HF NO. 2 


5-21 


3 


Adjust for bandwidth of 5 MHz 
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5-22. TRACE-ALIGN AND ORTHO ADJUSTMENT. 

REFERENCE: 

Service Sheet 7. 

DESCRIPTION: 

The trace is electrically aligned horizontally and vertically with the sides of the 1311B. 

EQUIPMENT: 

Function Generator 

PROCEDURE: 

a. Apply a 1 V p-p, 1 kHz Sine Wave from function generator to the X-INPUT. 

b. Set TRACE ALIGN to cause trace to lie parallel to the top or bottom of the cabinet. 

c. Disconnect function generator from X-INPUT and connect to Y-INPUT. 

d. Set ORTHOG to cause the trace to lie parallel to the cabinet sides. 



5-23. DYNAMIC FOCUS AND ASTIGMATISM ADJUSTMENT. 

REFERENCE: 

Service Sheets 5 and 6. 

DESCRIPTION: 

The following procedure describes the dynamic focus and astigmatism adjustments using the HP Model 1350A 
Graphics Translator and the HP Model 9825A, HP-IB Controller. 

EQUIPMENT: 

9825A HP -IB Controller, equipped with 98210A String Advanced Program ROM; 
98214 Extended I/O ROM; 
98034A HP-IB Interface; 
1350 A Graphics Translator; 
Monitor Oscilloscope. 

PROCEDURE: 

a. Set up test equipment as shown in figure 5-13. 
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1311B 



Z-INPUT 



1350 A 







Y-INPUT 



X-INPUT 




10:1 DIVIDER 
PROBE 



9825A 



98034A' 



OSCILLOSCOPE 




NOTE. CONNECT CHANNEL A DIVIDER PROBE TO JUNCTION OF A6a25 AND A6R1 1 1 . 
CONNECT CHANNEL B DIVIDER PROBE TO JUNCTION OF A6Q21 and A6R96. 

Figure 5-13. Dynamic Focus and Astigmatism Test Setup 

NOTE 

If Option 003 is installed, set front panel INTENSITY control for a dimly viewable spot before connecting 
the X-Y-Z-INPUTS. Leave INTENSITY setting for the remainder of this adjustment procedure. 

b. Set X- Y- Z-amplifier input impedance switches (AlSl, A3S1, A5S1) to 50n. 

c. Preset all adjustments on the focus and astigmatism board (A6) to center range. 

d. Preset focus gain adjustment (A6R43) fully ccw. 

e. Center the front panel FOCUS and ASTIGMATISM controls. 

f. Load program* listed in table 5-4 into the 1350A Graphics Translator using the 9825A Controller. 



*The program is available on cassette tape. Order HP Part No. 5010-0905. 
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Table 5-4. Focus and Astigmatism Test Program 




0: diir A$[5] ,B$(5] ,C$[5],D$[5] 




1: cli 7 




2: wtb 718, 3,20,13,10, "EM: :EN: : EX: :SN: :UI^: :" 




3: fint I,f4.0,",",f4.0,";" 




4: wrt 718, "PEO,: :PAO,0" 




5: wrt 718,"PE1,: :PAO,1022;1022,1022;1022,0;0,0;" 




6: Oh'X;0*Y;"FC"+A$; "AC"*B$;qsb "X" 




7: 896*Y;qsb "X" 




8: 896*X;qsb "X" 




9: 0*Y;gsb "X" 




10: 


0->-X;200*Y;"FYl"-A$;"AYl"+B$?gsb "X" 




11: 


696*Y;qsb "X" 




12: 


896*X;qsb "X" 




13: 


200>Y;qsb "X" 




14: 


200-*X;b*Y; " "-»A$ ; " "-^8$ ; " FXl"-CS ; "AXl" ♦D$ ; gsb "X" 




15: 


896>Y;gsb "X" 




16: 


696->-X;gsb "X" 




17: 


0->Y;qsb "X" 




18: 


4 4 8-X; "" +A$ ; " "*B$ ; " FX2"-»'C$ ; " AX2"*D$ ; g sb "X" 




19: 


896*Y;qsb "X" 




20: 


0*X ; 4 48 *Y ; " F Y2 " *A$ ; " AY 2 " *B$ ; " " *C$ ; " " *D$ ; a sb "X " 




21: 


896+X;gsb "X" 




22: 


448-X;448*Y;"ZG"+A$;"ZG"*B$;"ZG"-«-C$;"ZG"*D$;gsb "X" 




23: 


wrt 718.1,"PE0, : :PA",X,Y 




24: 


for 1=0 to 719 




25: 


wrt 718, "PEO," 




26: 


if frc(I/8) #0;gto 28 




27: 


wrt 718, "PEl," 




28: 


wrt 718.1,"PA",90cos{I/2-135)+X+63,90sin(I/2-135)+Y+63 




29: 


next I 




30: 


stp 




31: 


"X": 




32: 


wrt 718.1, "PEO, : :PA",X,Y 




33: 


wrt 718.1, "PEl,: : PA" , X+126 , Y+126 




34: 


wrt 718. 1, "PEO, : :PA",X, Y+126 




35: 


wrt 718.1,"PE1,: :PA", X+126, Y 




36: 


wrt 718.1,"PE0, : :PA",X+50,Y+5 




37: 


wtb 718,"PE1,::CS0,: :TX" , A$, 3 ,13 ,10 




38: 


wrt 718.1, "PEO, : : PA" ,X+50 , Y+90 




39: 


wtb 718,"PE1,: :CSO, : :TX",B$,3,13,10 




40: 


wrt 718.1,"PE0, : :PA",X+5,Y+56 




41: 


wtb 718, "PEl,: :CS0, : :TX" ,C$ , 3 ,13 ,10 




42: 


wrt 718.1,"PE0,: :PA",X+90,Y+56 




43: 


wtb 718, "PEl,: :CSO , : :TX" , D$ , 3, 13 , 10 




44: 


ret 




*297 
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g. Adjust front panel X-Y GAIN so that the pattern on screen fills the viewing area. Set front panel INTENSITY 
fully cw (except Option 003). Check figure 5-13 for correct pattern. 




Figure 5-14. Focus and Astigmatism Test Pattern 

h. Adjust astigmatism balance (A6R90) and focus limit (A9R30) for sharpest "X" crossings at the corners of the 
display. 

i. Monitor the focus output (junction of A6Q25 and A6R110) and the astigmatism output (junction of A6Q21 
collector and A6R96) with the monitor oscilloscope for the remainder of the adjustment procedure. 

j. Set oscilloscope controls as follows and obtain the display as shown in figure 5-15: 

DISPLAY ALT 

TIME/DIV 2 milliseconds 

CHANNEL INPUT ATTENUATORS 50 V/DIV 
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Figure 5-15. Focus and Astigmatism Output Waveforms 



k. After each of the following adjustments (steps 1 through p) check the signal levels displayed on the oscilloscope. 
If either signal reaches V or +165 V (amplifier saturation), readjust focus balance (A6R44) and/ or astigma- 
tism balance (A6R90) until each signal is between V and +165 V. 

1. Adjust FX2 and AX2 for sharpest "X" crossing at positions indicated on screen. 

m. Adjust FXl and AXl for sharpest "X" crossing at positions indicated on screen. 

n. Adjust FY2 and AY2 for sharpest "X" crossing at positions indicated on screen. 

o. Adjust FYl and AYl for sharpest "X" crossing at positions indicated on screen. 

p. All "X" crossings on screen, including the center, should now appear sharply focused. Repeat steps c through o 
if display is not focused. 

q. Adjust focus gain (A6R43) for best focused dotted figure at center screen. 

r. All elements of the displayed pattern, including alphanumerics, should now be sharply focused. If not, repeat 
procedure from step 1 on. 
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5-24. DYNAMIC FOCUS AND ASTIGMATISM ADJUSTMENT (Alternate Procedure). 

REFERENCE: 

Service Sheets 5 and 6. 

DESCRIPTION: 

The following procedure describes the dynamic focus and astigmatism adjustment when the 1350A Graphics 
Translator and the 9825A HP-IB Controller are not available. 

EQUIPMENT: 

Pulse Generators (2) 
Monitor Oscilloscope 

PROCEDURE: 

a. Connect equipment as shown in figure 5-16. 
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NOTE 1 . CONNECT CHANNEL A DIVIDER PROBE TO JUNCTION OF A6Q25 AND A6R1 1 1 . 
CONNECT CHANNEL B DIVIDER PROBE TO JUNCTION OF A6Q21 AND A6R96. 



Figure 5-16. Dynamic Focus and Astigmatism Test Setup 
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b. Set pulse generator No. 1 controls as follows: 

PULSE PERIOD 2 milHseconds 

PULSE WIDTH 50% duty cycle 

AMPLITUDE 1 V p-p 

c. Set pulse generator No. 2 controls as follows: 

PULSE PERIOD EXT. TRIGGER 

PULSE WIDTH 10 microseconds 

AMPLITUDE 1 V p-p 

d. Set oscilloscope controls as follows and obtain the display as shown in figure 5-17. 

DISPLAY ALT 

TIME/DIV 50 microseconds 

CHANNEL INPUT ATTENUATORS 50 V/DIV 
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Figure 5-17. Focus and Astigmatism Waveforms 



e. Set focus gain (A6R43) fully ccw. Set all other adjustments on the focus and astigmatism assembly (A6) to 
center. Adjust front panel FOCUS and ASTIGMATISM to center. 

f. Disconnect pulse generator No. 1 and position beam to location No. 1 on screen (see figure 5-18). 
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Figure 5-18. Beam Locations for Focus and Astigmatism Procedure 



g. Adjust focus limit (A9R30) and astigmatism balance (A6R90) for best focused dot at location No. 1. 

h. Connect pulse generator No. 1 to the X-INPUT and adjust amplitude to move beam to location No. 2. 

i. After each of the following adj ustments (steps j through n) check the signal levels displayed on the os cilloscope. 
If either signal reaches OV or +165 V(amplifier saturation), readjustfocusbalanceA6R44)and/ or astigmatism 
balance (A6R90) until each signal is between V and +165 V. 

j. Adjust FX2 and AX2 for best focused dot at location No. 2. 

k. Adjust pulse generator No. 1 amplitude to move beam to location No. 3. Adjust FXl and AXl for best focused dot 
at location No. 3. 

1. Disconnect pulse generator No. 1 from X-INPUT and check focus at location No. 1. If beam is not focused repeat 
this adjustment procedure from step g on. 

m. Connect pulse generator No. 1 to the Y-INPUT and adjust amphtude to move beam to location No. 4. Adjust FY2 
and AY2 for best focused dot at location No. 4. 

n. Adjust pulse generator No. 1 amplitude to move beam to location No. 5 and adjust FYl and AYl for best focused 
dot at location No. 5. 

0. Disconnect pulse generator No. 1 and check focus at location No. 1. If beam appears defocused, repeat this 
procedure from step g on. 

p. Connect pulse generator No. 1 to both X- and Y-INPUT and adjust amplitude to move beam to location No. 6. (It 
may be necessary to readjust X- or Y-GAIN to move beam to location No. 6.) 

q. Beam should appear well focused. If not, repeat this procedure starting with step g. 

r. Reduce amphtude of pulse generator No. 2 and adjust front panel INTENSITY for a dimly viewable beam at 
location No. 6. Adjust focus gain (A6R43) for best focused spot. 

s. Recheck beam focus at all locations. Should adjustment be necessary, repeat this procedure starting with step g. 

t. After completion of adjustments set input impedance switches (AlSl; A3S1; A5S1) to desired positions and fill 
out input configuration tag on the rear rail of 1311B. 
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FXU FX2' FY2 FYl AXl' AXa^' A BAL AY2 AYl 
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ASTIG AMP 

Figure 5-19. Focus and Astigmatism Adjustment Locations ^^^'^^ 



Table 5-5. Focus and Astigmatism Adjustments 



Reference 
Designator 


Adjustment 
Name 


Adjustment 
Paragraph 


Service 
Sheet 


Description 


Front Panel 
Adjustment 










A13R8 


TRACE ALIGN 


5-22 


7 


Adjust trace to lie along X-AXIS of CRT 


A13R9 


ORTHOG 


5-22 


7 


Adjust trace to lie along Y-AXIS of CRT 


A9R30 


FOCUS LIMIT 


5-23; 5-24 


7 


Adjust for best focus in the corners of 
the display 


A6R90 


ASTIGMATISM 
BALANCE 


5-23; 5-24 


6 


Adjust to keep astigmatism output 
signal between a signal level of 
V to +140 V 


A6R44 


FOCUS 
BALANCE 


5-23; 5-24 


5 


Adjust to keep focus output signal 
between a signal level of V to +140 V 


A6R24; 
A6R75 


FX2; AX2 


5-23; 5-24 


5; 6 


Adjust for best focused dot at location 
No. 2 (see figure 5-11 for location) 


A6R23; 
A6R71 


FXl; AXl 


5-23; 5-24 


5; 6 


Adjust for best focused dot at 
location No. 3 (see figure 5-11) 


A6R11; 
A6R62 


FY2; AY2 


5-23; 5-24 


5; 6 


Adjust for best focused dot at 
location No. 4 (see figure 5-11) 


A6R10; 
A6R61 


FYl; AYl 


5-23; 5-24 


5; 6 


Adjust for best focused dot at 
location No. 5 (see figure 5-11) 


A6R43 


FOCUS GAIN 


5-23; 5-24 


5 


Adjust for best focused dot at 
location No. 6 (see figure 5-11) 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. This section contains information for ordering 
parts. Table 6-1 lists abbreviations used in the parts list, 
table 6-2 hsts all replaceable parts in reference desig- 
nator order. 



6-3. ABBREVIATIONS. 

6-4. Table 6-1 lists abbreviations used in the parts list, 
the schematics, and throughout the manual. In some 
cases, two forms of the abbreviation are used, one all in 
capital letters, and one partial or no capitals. This 
occurs because the abbreviations in the parts list are 
always all capitals. However, in other parts of the man- 
ual other abbreviation forms are used with both lower- 
case and uppercase letters. 

6-5. REPLACEABLE PARTS LIST. 

6-6. Table 6-2 is the Hst of replaceable parts and is 
organized as follows: 

a. Electrical assembhes in alphanumerical order 
by reference designation. 

b. Chassis-mounted parts in alphanumerical order 
by reference designation. 

c. Electrical assemblies and their components in 
alphanumerical order by reference designation. 

The information given for each part consists of the fol- 
lowing: 

a. Complete reference designation. 

b. Hewlett-Packard part number. 

c. Total quantity (Qty) in instrument. 



d. Description of part. 

e. Check digit. 



The total quantity for each part is given only once — at 
the first appearance of the part number in the list. 

6-7. ORDERING INFORMATION. 

6-8. To order a part listed in the replaceable parts table, 
quote the Hewlett-Packard part number, check digit, 
indicate the quantity required, and address the order to 
the nearest Hewlett-Packard office. 

6-9 . To order a part that is not Usted in the replaceable 
parts table, include the instrument model number, 
instrument serial number, the description and function 
of the part, and the number of parts required. Address 
the order to the nearest Hewlett-Packard office. 

6-10. DIRECT MAIL ORDER SYSTEM. 

6-11. Within the USA, Hewlett-Packard can supply 
parts through a direct mail order system. Advantages of 
using the system are as follows: 

a. Direct ordering and shipment from HP Parts 
Center in Mountain View, California. 

b. No maximum or minimum on any mail order 
(there is minimum order amount for parts ordered 
through local HP offices when orders require billing and 
invoicing). 

c. Prepaid transportation (there is small handling 
charge for each order). 

d. No invoices — to provide these advantages, 
check or money order must accompany each order. 

6-12. Mail order forms and specific ordering informa- 
tion are available through your local HP office. 



6-1 



Replaceable Parts 



Model 131 IB 



Table 6-1. Reference Designators and Abbreviations 



REFERENCE DESIGNATORS 



A 


= assembly 


F 


= fuse 


MP 


= mechanical part 


U 


= integrated circuit 


B 


= motor 


FL 


= filter 


P 


= plug 


V 


= vacuum, tube, neon 


BT 


= battery 


IC 


= integrated circuit 





= transistor 




bulb, photocell, etc 


C 


= capacitor 


J 


= iack 


R 


- resistor 


VR 


= voltage regulator 


CP 


= coupler 


K 


= relay 


RT 


= thermistor 


W 


= cable 


CR 


= diode 


L 


= inductor 


S 


= switch 


X 


= socket 


DL 


= delay line 


LS 


= loud speaker 


T 


= transformer 


Y 


= crystal 


DS 


= device signaling (lamp) 


M 


= meter 


TB 


= terminal board 


z 


= tuned cavity network 


E 


= misc electronic part 


MK 


= microphone 


TP 


= test point 







A = amperes 

AFC - automatic frequency 

control 

AMPL - amplifier 

BFO = beat frequency oscillator 

BE CU = beryllium copper 

BH = binder head 

BP = bandpass 

BRS = brass 

BWO = backward wave oscillator 

CCW = counter-clockwise 

CER = ceramic 

CMO = cabinet mount only 

COEF = coeficlent 

COM = common 

COMP - composition 

COMPL = complete 

CONN = connector 

CP = cadmium plate 

CRT = cathode-ray tube 

CW = clockwise 

DEPC = deposited carbon 

DR = drive 

ELECT = electrolytic 

ENCAP - encapsulated 

EXT = external 

F = farads 

FH = flat head 

FIL H = fillister head 

FXD = fixed 

G = giga (1091 

GE = germanium 

GL = glass 

GRD - ground(edl 



H 
HDW 

HEX 
HG 
HR 
HZ 



IF 

IMPG 

INCD 

INCL 

INS 

INT 



LH 

LIN 

LK WASH 

LOG 

LPF 

M 

MEG 

MET FLM 

MET OX 

MFR 

MHZ 

MINAT 

MOM 

MOS 

MTG 

MY 

N 

N/C 
NE 
NIPL 



= henries 
= hardware 

= hexagonal 

- mercury 
■ hour(s) 

- hertz 



' intermediate freq 
" impregnated 

- incandescent 
= include(s) 

- insulation(ed) 

- internal 



= left hand 
= linear taper 
= lock washer 
= logarithmic taper 
= low pass filter 

= milli=10-3 
= meg=106 
= metal film 
= metallic oxide 

- manufacturer 

- mega hertz 
= miniature 

■ momentary 

^ metal oxide substrate 

- mounting 

■ "mylar" 

- nano 110-9) 

- normally closed 
= neon 

= nickel plate 



ABBREVIATIONS 



N/0 
NOM 



NPO 

NPN 

NRFR 

NSR 



OBD 

OH 

OX 



P 

PC 

PF 

PH BRZ 
PHL 
PIV 
PNP 

P/0 

POLY 

PORC 

POS 

POT 

PP 

PT 

PWV 

RECT 

RF 

RH 



- normally open 
= nominal 



RMO 
RMS 



■ rack mount only 
= root-mean square 



= negative positive zero 


RWV 


= reverse working 


(zero temperature 




voltage 


coefficient) 






= negative-positive- 


S-B 


= slow-blow 


negative 


SCR 


- screw 


= not recommended for 


SE 


= selenium 


field replacement 


SECT 


= section(si 


= not separlely 


SEMICON 


= semiconductor 


replaceable 


SI 


= silicon 




SIL 


= silver 


= order by description 


SL 


= slide 


= oval head 


SPG 


= spring 


= oxide 


SPL 


= special 




SST 


= stainless steel 




SR 


- split ring 


= peak 


STL 


= steel 


= printed circuit 






= picofarads^ 10-12 


TA 


= tantalum 


farads 


TD 


= time delay 


= phosphor bronze 


TGL 


= toggle 


= Phillips 


THD 


= thread 


= peak inverse voltage 


Tl 


= titanium 


= positive-negative- 


TOL 


^ tolerance 


positive 


TRIM 


= trimmer 


= part of 


TWT 


= traveling wae tube 


= polystyrene 






= porcelain 


U 


= micro-10-6 


^ position(s) 






= potentiometer 


VAR 


= variable 


= peak-to-peak 


VDCW 


= dc working volts 


= point 






= peak working voltage 


W/ 


= with 




w 


T watts 


= rectifier 


WIV 


= working inverse 


= radio frequency 




voltage 


- round head or 


WW 


= wlrewound 


right hand 


W/O 


^ without 
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Model 1311B 



Replaceable Parts 



-H34 



-H35 



MP27 




PARTS ON THIS FIGURE 1 


ELECTRICAL COMR 


HARDWARE 


MECH. PARTS 


AI2,JI,VI,W 


HI-HIO 


MPI-MP8 


Li,L2 


H20 


MP26-MP32 


SI, S2 


H22-H35 




QI,Q2,Q3 







1311-200-1-aO 



Figure 6-1. 
Chassis Parts and Board Assembly Identification 

(Sheet 1 of 3) 
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Replaceable Parts 



Model 1311B 



SEE DETAIL A 




MPI7 RAIL, RIGHT SIDE 
MPI8 RAIL.LEFT SIDE 



1311-201-1-80 



-MPI2 



Figure 6-1. Chassis Parts and Board Assembly Identification (Sheet 2 of 3) 
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Model 131 IB 



Replaceable Parts 



H36 



PARTS ON THIS FIGURE 1 


ELECTRICAL COMP. 


HARDWARE 


MECH. PARTS 


A9,AI0,AII 
CI-C4 
Q4.Q5 
Tl 


H8,H9 
H36-H4I 


MPI6 
MP33-MP36 



MP36 




1311-202-1-80 



Figure 6-1. Chassis Parts and Board Assembly Identification (Sheet 3 of 3) 
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Replaceable Parts 



Model 1311B 



Table 6-2. Replaceable Parts 



Reference 
Designation 


HP Part 
IMumber 


c 

D 


Qty 


Description 


IVIfr 
Code 


Mfr Part Number 










CHASSIS PARTS 








«i 


01317. 6650J 




2 


BOARD ASSEMBUY-INPJT AMPLIFIER 


28180 


01317. 66S0I 




4? 


01310-66530 




2 


PC BOARD ASSEMBLV-OJTPJT AMPLIFIER 


28180 


01310.66530 




»J 


0131T-66S03 






BOARD ASSEMBLY-INPUT AMPLIFIER 


2B1S0 


01317.66503 




«« 


01310>66S30 






PC BOARD ASSEMBLY-OUTPUT AMPLIFIER 


2B180 


01310*66530 




»5 


013ll«66f03 






Z.AXIB BOARD 


2B1S0 


01311.66502 




A6 


0I31T-66501 






BOARD ASSEMBLY-FOCUS . 


2B180 


01317.66501 




AT 


0131T>6650(| 






BOARD ASSEMBLY. LEFT CONNECTOR 


2B1S0 


01317*66504 




kt 


01317«6650; 






PC BOARD ASSEMBlV-RIOHT CONNECTOR 


28480 


01317.66505 




A« 


01311«6650l| 






BOARD ASSEmBlY.HIOH VOLTASE 


28180 


01311. 66S04 




AlO 


0960'0560 






MULTIPLIER-HV 


28180 


0960. 0560 




All 


01310-66533 






PC BOARD ASSEMSLY-LOW V0LTA6E POWER SUPP 


28180 


01310*66533 




• 12 


0960-011)11 






LINE MOOULE-UNFILTEREO 


2B180 


0960*0444 




AlS 


01311-66503 






BOARD ASSEMBLY-CONTROL 


28180 


01311*66501 




All! 


01310-66513 






PC BOARD ASSEMBLY.EXT 


28180 


01310*665)1 




CI 


0180-0030 






CAPACITOR-FXO 120UF+75-10X 350V0C AL 


28180 


018D-OG30 




c: 


0180-0030 






CAPACITOR. FXD l20UFt75-10X 35OV0C AL 


28180 


O18D-0030 




C3 


oieo-0213 






CAPACITOR. FXD 5000Urt75.10X 25VDC AL 


2S1B0 


0180.021} 




CU 


0180-0213 






CAPACITOR. FXD SOOOUFtTS-lOX 25VDC AL 


2B1B0 


0160.0213 




cs 


0150-0052 






CAPACITOR-FXD .05UF »-20X 100VDC CER 


28180 


0150.0052 




Ch 


0150-0052 






CAPACITOR-FXD .05UF t-ZOX lOOVDC CER 


2B1B0 


O1SO.0O52 




DSl 


iiiso-oiio 






libht.ind wht.tl .i.dia fko.term push. on 


2S1S0 


1450.0110 




Fl 


2110-0020 






FUSE .8A 250V 1.2SX,25 UL 


7J91S 


3I3.SOO 




Fl 


2110-0059 






FUSE l.SA 2!0V 1.25X,2S UL 


71100 


MDX 1*1/2 




HI 


0510-0123 






RETAINER. PUSH ON RECT EXT ,312-IN-DIA 


28180 


0510-0123 




HI 


2190-0OO8 






WA8HER-LK EXT T no. 6 .Ul-IN-ID 


28480 


2190.0008 




H2 


2950-0006 






NUT-HEX-DBL-CHAM 1/4.32-THD .091-IN.THK 


00000 


ORDER BY DESCRIPTION 






2950-0001 






NUT. HEX-DBL. CHAM 3/8.52.TMD .091.IN.THK 


00000 


ORDER BY DESCRIPTION 




Ha 


2190-0063 






WASHER. LK INTL T 1/2 IN .512. IN. ID 


28180 


2190.0083 




H5 


2660-0105 






SCREN.MACH 10.32 .625.IN.LB PAN.HD.POZ! 


OOOOO 


ORDER BY DESCRIPTION 




Hi 


2190-0019 






WASHER-LK HLCL no, 1 .US'IN.ID 


28180 


2140.0019 




H7 


3050-0179 






WASHER. FL MTLC NO. 10 .203. IN. ID 


28180 


3050*0179 




HS 


3050-0066 




36 


WASHER. FL MTLC NO, 6 .HT-IN.ID 


28480 


3050*0066 




H4 


2190.001T 






WASHER. LK HLCL NO. 8 .168. IN. ID 


28480 


2190*0017 




HIO 


21120-0002 




16 


NUT.HEX.DBL.CHAM 6.32.THD .I09.IN.THK 


28180 


2420*0002 




Hll 


2360-0200 




11 


SCREW. MACH 6.32 .5-IN-LG 100 DEC 


OOOOO 


ORDER BY DESCRIPTION 




Hi? 


2360-0120 




12 


SCREW-MACH 6.32 .138.IN.L0 82 DE8 


OOOOO 


ORDER BY DESCRIPTION 




HIJ 


2190-00311 






WASHER. LK HLCL NO. 10 .191-IN.ID 


28180 


2190*0034 




Hl« 


2II2O-0O02 






NUT.HEX.DBL.CHAM 6-32. THD .109.IN.THK 


28180 


2420*0002 




HIS 


21120-0001 






NUT.HEX.W/lKWR 6.32.TH0 .lOR-lN.THK 


OOOOO 


ORDER BY DESCRIPTION 




Hl6 


2360-0115 




39 


8CREW.MACH 6.32 .312.IN.L6 PAN.HD.POZI 


OOOOO 


ORDER BY DESCRIPTION 




HIT 


2360-0118 






SCREW. MACH 6.32 .375.IN.LS B2 DEO 


OOOOO 


ORDER BY DESCRIPTION 




HIS 


0360-0001 






TERMINAL. SLDR LUS LK.MTG FOR. «6. SCR 


28480 


0360*0001 




H19 


2360-OllT 






SCREW.MACH 6.32 .37!"IN.L(J PAN.HD.POZI 


OOOOO 


ORDER BY DESCRIPTION 




H21 


2360-0201 




15 


SCREW.HACH 6.32 .5.IN.LG PAN.HD.POZI 


OOOOO 


ORDER BY DESCRIPTION 






2950-0001 






NUT.HEX-DSL-CHAM 3/8. 32. THD .091.IN.THK 


OOOOO 


ORDER BY DESCRIPTION 




MS5 


0360-1632 






TERMINAL-SLDR LUS LK.MTB FOR. #3/8. SCR 


28480 


0360*1632 




H2II 


2510-0103 






SCREW-MACH 6-32 .375.IN.Le PAN.HD.POZI 


OOOOO 


ORDER BY DESCRIPTION 




HJS 


2190-0016 






WA8HER.LK INTL T 3/8 IN ,377. IN. ID 


28180 


2190*0016 




H86 


3050-0001 






WASHER. Fl MTlC no. 8 ,172. In. 10 


281B0 


3050*0001 




H2T 


2510-OlOT 






SCREW.MACH 6.32 .5.IN.LG PAN.HD.POZI 


OOOOO 


ORDER BY DESCRIPTION 




H2S 


2190-OOllT 




21 


WASHER.LK 82 CTSK EXT T NO. 6 .Itt2-IN.ID 


284B0 


2190.0047 




HJ» 


29!0-00!<l 






NUT.HEX.DBL.CHAM 1/2. 28. THD ,I25.IN.THK 


OOOOO 


ORDER BY DESCRIPTION 




HJl 


0621-0232 






SCREW.TPG 6.20 ,S.IN.LG PAN.HD.SLT STL 


OOOOO 


ORDER BY DESCRIPTION 




HJJ 


2950-0035 






NUT.HEX.DBL.CHAM 15/32.32-THD 


OOOOO 


ORDER BY DESCRIPTION 




HJ3 


2190-0018 




11 


WASHER.LK HLCL NO. 6 ,111. IN. ID 


28480 


2190. OOIB 




Hjq 


2200-0139 






SCREW.MACH 1.10 ,25.IN>LS PAN-HD-POZI 


OOOOO 


ORDER BY DESCRIPTION 




HJ5 


0621-0310 






SCREW.TPG 6.19 ,312.IN.LG HEX.HD STL 


2S480 


0624.0310 




Hao 


3050-0235 






WA8HER.FL MTLC NO. 1 .117. IN. 10 


28480 


3050.0235 




Jl 


1250-0118 






CONNECTOR. RF BNC FEM SGL.HOLE.FR 50.0HM 


28480 


liSO.OllB 




MPS 


037Q-1093 






KNDB.BASE.PTR 3/8 OBP ,125.IN-ID 


28480 


0370.1007 




MPS 


01311-637QT 






EXTRUSION ABSEMBLY-FRAME 


28480 


01311.63707 




MP9 


01310-01203 






BRACKET-CORNER SUPPORT 


28480 


01310.01203 




«P1I 


01311-23708 






SHAFT-EXTENSION 


28480 


01311.23708 




MPIJ 


1190-0811 






COUPLER-RGO .375-LG 8RS 


28460 


1490*0811 




«P1J 


01311-01201 






BRACKET. T SPLICE 


26480 


01311*01201 




»1P1« 


01311-11106 






COVER 


28480 


01311*44106 




MP15 


01311-11106 






COVER 


28480 


01311*44106 




XP16 


01311-00102 






DECK. MAIN 


26180 


01311.00102 




MPIT 


01311-23T07 


6 




RAIL. RIGHT SIDE 


26180 


01311.23707 
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Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 


HP Part 
Number 


C 
D 


Qty 


Description 


Mfr 
Code 


iVlfr Part Number 


MPIS 


01311-23706 






PtIL-LCFT 9I0E 


28080 


01311.21706 


UP|9 


01311-00603 






SHIELO.TRlNSrORMCR 


28080 


01311-OOtOl 


«P?0 


5010-0170 




lu 


SUlDEiPLUS-IN PC BOtRO 


28080 


5000.0170 


xpil 


013I0-006CI 






SMIELO.*MPLIFIER 


28080 


01310. 00601 


MP}} 


5000-5992 






HOLDER-PC BOtRO, RtSHT 


28480 


5000-5892 


MPJl 


5o«0-5Bi»l 






MOLOER.PC BO«RO, LEPT 


28080 


S040.5B9I 


MP?a 


IIJ20-0095 






U CHANNEL NPRN .OaT'WD-CHAN .214-ND. 


28080 


0128.009J 


MPJ5 


0132I-0060I 






SHIEL0.FOCU8 


28080 


01S21.00801 


«P!6 


01310-60608 






SHIELD tSSEMBLr.CRT 


28080 


01J10.6080B 


UPIll 


01321-OO603 






SHIELD-Z tXiS 


28080 


01321-OOkOI 


UP}? 


01311-23720 






RtlL.REtR 


28080 


013I1.237ZO 


XP?§ 


Ol311-O12oa 






BRACKET. REAR 


28080 


QlIll-01201 


UPi4 


01310-21201 






CLAXP-CRT 


28080 


01310.21201 




03110-0675 






INSULATOR. XBTR THRM.CNDCT 


28080 


0JO0-0B7S 


MP30 


5020-8762 






SCREW. MACHINE 


28080 


S020-B762 




o3iio-o<ie6 






injulator.cover Nylon 


28080 


0I00-0O86 


MPJl 


01310-01215 






STRAP. TRANSISTOR COVER 


28080 


01110.0121S 


«PJi 


UOO-0335 






CABLE TIE 1.75.DIA .IBB. HO NVL 


28080 


1000-0335 


«P3! 


01311-oai02 






COVER. MULTIPLIER 


280S0 


01311.00102 


"PJU 


0I3M-0I110I 






COVER. HISH VOLTABE 


28080 


01111.00101 


MP36 


01310-011702 







SPACER. TRANSFORMER 


28080 


01110.04702 


MP37 


01311-6(1710 


5 




STAND A8SEMBLV-TILT 


28080 


0t]ll>68T10 


PI 


1251-1190 






CONN PC 24 F 


28480 


1251-1190 


P2 


1251-1190 






CONN PC 24 F 


28480 


1251-1190 


P3 


1251-0159 






CONN PC .30 F 


28480 


1251-0159 


P4 


01317-27601 






CONN PC 20 F 


284B0 


01317-27601 


91 


1850. 0U17 


5 




TRANSISTOR NPN SI TQ-J POoBOH 


28080 


1850.0417 


a? 


185U.0063 


7 




TRANSISTOR NPN 2N30SS 91 TO'S POailSW 


0192B 


2N10SS 


03 


185U-0063 


7 




TRANSISTOR NPN 2N30S5 SI TO'S PDPIlSl) 


01928 


2N10S5 


ail 


1850-0558 


5 




TRANSISTOR NPN SI DARL P0p70W FTllMHZ 


28480 


1850-0558 


OS 


1850-0033 


5 




TRANSISTOR NPN SI PDl90N FTlZMHZ 


28480 


1850.0411 


91 


2100-3811 


3 




RESISTOR. VAR CONTROL CCp 500K 20( LIN 


2B480 


2100-181) 




01311-68712 


7 




KIT-TILT STAND 


28080 


013U-68712 


St 


3101. 2332 







SWITCH. TGL BASIC 0P9T 6A ZSOVAC/OC SCR 


28080 


1101-2112 


Ti 


iioo-ooso 


7 




TRANSFORMER. POWER 


28080 


9100-0084 


VI 


5083-3251 






CRT P31 


28480 


5083-3251 


1\ 


8120-2061 


I 




POWER CORD A98Y.DC 


28080 


8120-2061 


«2 


00183.61625 


9 




CABLE. HORIZ OUTPUT 


28060 


OOjei. 61621 


1} 


OOI83. 61625 


1 




CABLE. HORIZ OUTPUT 


28060 


00183.61625 


xt 








NOT ASSIGNED 






tn 


01310.61606 


3 




CABLE ASSEMBLY. INPUT 


28080 


01110.61606 


-18 


01310-61606 


3 




CABLE ASSEMBLY. INPUT 


28080 


01110.61606 


ll4 


01310-61622 


3 




CABLE ASSEMBLY. HV 


28480 


01110-61622 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Replaceable Parts 



Model 1311B 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 


HP Part 
Number 


C 
D 


Qty 


Description 


Mfr 
Code 


Mfr Part Number 


it 


01SI7-6650J 


6 


1 


BOARD ASSEMaiy-INPUT AMPLIFIER 


28180 


01317-66503 


»1C| 


0t60-!'l51 




5 


capacitor-fxd .oiuF teo-2ox loovoc cer 


2S1S0 


0160-3151 


MCJ 


0160-3151 






CAPACITOR. FXD .OIUF teo-SOX lOOVOC CER 


28160 


0160-3151 


»1CJ 


0I6O-3451 






CAPACITOR. FxD .OIUF ♦BO-ZOJ lOOVDC CER 


26160 


0160*3151 


AtCII 


0160-017U 




2 


CAPACITOR-FXD ,07UF +S0-20X 25V0C CER 


26160 


0160.0171 


tics 


OlbO-JIUJ 




7 


CAPACITOR-FXB .lUF ♦SO-JOX 50VC1C CER 


26160 


0160.3111 


«IC6 


0t60-J«51 






CAPACITOR. FXB .OIUF te0.201I lOOVDC CER 


26160 


0160.3151 


4IC7 


OlbO«31l'l] 






CAPACITOR. FXD .lUF ♦80-20X 50V0C CER 


26160 


0160.3113 


A|C8 


016O.?197 




2 


CAPACITOR. FXB lOPF t.SX 300VBC «ICA 


2Bieo 


0160.2197 


A|C4 


0160-2197 






CAPACITOR. FXD loPF *'i% 300VDC MICA 


28160 


0160.2197 


ttcio 


0160-0168 




7 


CAPACITOR. FXB .lUF ♦-lOX 200VDC. POLVE 


26160 


0160.0166 


MCll 


0160-S<'<I3 






CAPACITOR. FXB .lUF ♦eo-20« SoVOC CER 


26160 


0160-3113 


«1C1? 


0160-311113 






CAPACITOR-FXO ,1UF tSO-JOX SOVOC CER 


28480 


0160.311] 


tlCl] 


0160-0168 






CAPACITOR. FXD .lUF +.10X JOOVDC POLVE 


28180 


0160.0168 


»IC1(| 


0160-0168 






CAPACITOR. FXD .lUF ♦•lOX JOOVDC POLTE 


28160 


0160.0168 


»IC|J 


0160-0168 






CAPACITOR. FXD ,1UF ♦.lOX JOOVDC POLVE 


28180 


0160.0168 


ticu 


0160-3151 






CAPACITOR. FXD .OIUF teO.20X lOOVDC CER 


28180 


0160. 31S1 


»|C)7 


0160-0168 






CAPACITOR. FXD ,1UF t-lOX 200VDC POLVE 


28180 


0160.0168 


tlClB 


0160-0168 






CAPACITOR. FXD .lUF t-lOX 200VDC POLVE 


28180 


0160-0168 


tlC19 


0160-0171 






CAPACITOR. FXD ,17UF te0.20X 26VDC CER 


28180 


0160-0171 


tICiO 


0110-0196 




1 


CAPACITOR. FXD 150PF t.SX 300VDC MICA 


72136 


DM15F151J0300WV1CR 


«1C21 


0160-0168 






CAPACITOR.FXD ,iUF ♦•lOX 200VDC POLyE 


26160 


0160.0166 


»lC2! 


0160-2?51 




1 


CAPACITOR. FXD 7.5PF ♦..25PF 500VOC CER 


28180 


0160*2251 


*tC2} 


0160-3113 






CAPACITOR.FXD ,1UF teo-20X 50VDC CER 


26160 


0160*311] 


tlCia 


0160-3113 






CAPACITOR.FXD .lUF tSo-ZOX 50VDC CER 


26180 


0160*]1U) 


AIC2S 


0160-3113 






CAPACITOR.FXD .lUF tSO-ZOX SOVOC CER 


28160 


0160.J11] 


»icm 


1901-0376 




1 


DIODE. GEN PRP 35V SOMA 00.35 


28160 


1901. 0J76 


»1CBJ 


1901-0376 






DIODE. GEN PRP 35V SOMA DO. 35 


28160 


|901.0]76 


«1CD] 


1901-0376 






DIODE. GEN PRP 35V SOMA DO. 35 


28160 


1901.0376 


AlCDII 


1901-0376 






DIOOE.GEN PRP 35V SOMA 00.35 


26160 


1901.0376 


tlCR! 


1901-0033 




8 


DIOOE.GEN PRP leOV 200MA DO. 7 


26160 


1901.0031 


t|CR6 


1901-0033 






OIODE.GEN PRP 180V 200MA DO. 7 


26180 


1901.0033 


«1CR7 


1901-0033 






DIODE.GEN PRP 180V 200MA 00-7 


28180 


1901.0033 


11CR8 


1901-0035 






DIODE-GEN PRP 180V 200MA D0.7 


28180 


1901*0033 


tlCR4 


1901-0010 




7 


OI0DE-S«ITCHIN0 30V SOMA JNS DO-35 


28180 


1901-0010 


AlCPIO 


1901-0010 






DIODE. SWITCHING 30V SOMA 2NS 00-35 


28180 


1901-0010 


AlCSll 


1901-0010 






DIODE. SWITCHING 30V SOMA 2NS D0.35 


28180 


1901-0010 


AlCRia 


1901-0010 






DIODE. SWITCHING 30V SOMA 2N8 00.35 


28180 


1901-0010 


AlCRlJ 


1901-0033 






DIOOE.GEN PRP 180V 200MA 00.7 


28180 


1901-0033 


AlCRl<l 


1901-0033 






DIODE.GEN PRP 180V 200MA 00-7 


26180 


1901-0031 


AICRIS 


1901-0033 






OIOOE-GEN PRP 180V 200MA 00-7 


28160 


1901*003] 


AlCRlS 


1901-0033 






DIODE.GEN PRP 180V JOOMA 00-7 


28180 


1901-0033 


A1CR17 


1901-0010 






DIODE-SWITCHING 30V SOMA 2NS 00.35 


26180 


1901-0610 


AlCRia 


1901-0010 






DIODE. SWITCHING 30V SOMA 2NS 00.35 


28180 


1901-0010 


AtCR20 


1901-0513 




1 


DIODE. DUAL lOOV 


26180 


1901-051] 


A1CR21 


1901-0513 






DIODE-DUAL lOOV 


28160 


1901-0513 


AlCR?J 


1901-0513 






DIODE.OUAL lOOV 


26160 


1901-0513 


AlCRil 


1901-0513 






DIODE.OUAL lOOV 


26160 


1901-0513 


AICR2II 


1901-0010 






DIODE.SWITCHING 30V SOMA 2NS DO. 35 


26180 


1901-0610 


AlLl 


9100-JJ76 




2 


COIL-MLD lOOUH |0X QiSO .09SDX.iSLG.N0M 


28180 


9100*2276 


AIL? 


9100-2276 






COIL'MLD lOOUH lOX Q«SD .095DX.25LG.NOM 


26160 


9100-2276 


AlOl 


1855-0262 




1 


TRANSISTOR. JFET DUAL N-CHAN D.MOOE SI 


28160 


1855-0262 


AlOS 


1853-0036 




1 


TRANSISTOR PNP SI PD.JIOVW FT»250MHl 


26160 


1853-0036 


AlOU 


1853-0036 






TRANSISTOR PNP 81 PDiSlOMW FT»250MMr 


26460 


1853*0036 


Aia; 


1851-0071 




7 


TRANSISTOR NPN SI PD>300MN FT>200MHZ 


26180 


1651*0071 


AlQt 


1851-0071 






TRANSISTOR NPN SI PD>300MW FTl200MHZ 


26180 


1651*0071 


AI07 


1851-0071 






TRANSISTOR NPN SI POiSCOMN FTiiOOMHZ 


28180 


1851*0071 


AIQS 


1853-0316 




1 


TRANSISTOR-DUAL PNP PD«500MW 


26160 


1653-0116 


A109 


1S51-0071 






TRANSISTOR NPN SI PD»300MW FT«J00MH2 


28180 


1651*0071 


AlOlO 


1651-0071 






TRANSISTOR NPN SI PD'SOOMN FTiiOOMHZ 


26180 


1651*0071 


AlQIt 


1853-0276 




3 


TRANSISTOR PNP SI T0.52 P0«360MW 


01713 


NM3906 


Aiai2 


1853-0276 






TRANSISTOR PNP 81 TO. 52 PD>360M|« 


01713 


MMJ906 


A1QI3 


1853-0276 






TRANSISTOR PNP SI TO. 52 PDt360MW 


00713 


MMJ906 


A|Q|4 


1853-0036 






TRANSISTOR PNP SI POiSIOMw FT«250MHZ 


26160 


165]*00]6 


AlQIS 


1853-0036, 






TRANSISTOR PNP SI PDi3iOMN FT«250MHZ 


26160 


1653*0036 


AIQI6 


1851-0071 






TRANSISTOR NPN SI P0I3OOMN FT«200MHZ 


26160 


1651*0071 


AiaiT 


1851-0071 






TRANSISTOR NPN SI PDiSOOMW FT»200MHZ 


26160 


iesl.0071 


AIRI 


0698-5965 




1 


RESISTOR 50 IX .Sw F TC«0».lOO 


2B1S0 


0698.5965 


AIRJ 


0687-1701 




1 


RESISTOR 17 lOX .SW CC TC«0»«12 


01121 


EBlTOt 


AIR] 


0757-0310 




1 


RESISTOR lOK IX .SSW F TC«0+.100 


21516 


CS.1/1-T0-1002.F 


AlRd 


0681-1011 




2 


RESISTOR lOOK lox .2SW FC TC>.100/f800 


01121 


CBlOlt 


A1R5 


0681-1011 






RESISTOR lOOK lox ,2St< FC TC»-100/»a00 


01121 


CS1011 
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See introduction to this section for ordering information 
*Indicates factory selected value 



Model 1311B 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 



HP Part 
Number 



Qty 



Description 



Mfr 
Code 



iVlfr Part Number 



R6 

R7 

RIO 

Rll 

RI2 

RIS 
mi) 
RIS 
R|6 
RI9 

R22 
R23 

RSU 
R25 

Ri6 

R27 
R2S 

R29 
RJl 
RJ2 

R33 
RJU 
RIS 

RJ6 
R17 

Rja 

RJ4 
RUO 
Rdt 
RII2 

RII3 
Rail 
RU! 
RII6 
R«7 

Rue 

RI19 . 
RSO 
R51 
R52 

R53 
RSII 
RSS 

R56 
R57 

Rse 

R59 
R60 
R6t 
R62 

R63 
R64 
RbS 
R66 
R67 

RiiS 
Rt9 
R70 
R71 
R72 

R73 
R7II 
R7S 
R76 
R77 

R78 
R79 
RBO 
RSI 
Ra2 

R83 

Ran 

R85 
Ra6 
R8T 



06811. 3901 
06ei|.390l 
0757-0280 
2IO0-3352 
2IO0>33S2 

0698.31147 
0757.0263 
0757.01119 
0757.01112 
0757.011 112 

0757.0IKI2 
0757.0280 
0757. 0«I7 
0757.01117 
0757.0391 

0757-01101 
O757-0'ia2 
0757. 0«01 
0757.0391 
0698.0081 

0757.0108 
0757.0273 
0757.0108 
0757.0116 
0757.0116 

0757-0112 
0681.5621 
0681.1531 
0757.0112 
0757-0115 

0757.0115 
0698.0085 
0757.0121 
0757-0280 
0681.2201 

0757-0280 
0757-0281 
0757-0116 
0681.2201 
0757.0280 

0757.0281 
0681-2201 
0681.2201 
0681.2221 
0681.1021 

0681.2221 
0681-1021 
0681.2201 
0698.3150 
0681.5601 

0681.5601 
210O.3319 
0681.5601 
0681-5621 
0681.5601 

0757-0281 
0757-0280 
0757-0281 
0681-5621 
06S1.5601 

0681.5601 
0698.3153 
0698-3153 
0681.1811 
0681.5601 

0681.1051 
0681.2231 
0681.1531 
0681.5601 
0757.0281 

0757-0169 
0757-0281 
0684-5601 
0757.0107 
0757-0280 



I 
11 



RESISTOR 39 10( ,251 FC TC»100/*50O 
RESISTOR 39 lOt ,25M FC TC>«1O0/«50O 
RESISTOR IK tX .125W F TC>0*-100 
RESISTOR.TRMR IK 10( C SIOE-«DJ 1-TRN 
RESISTOR'TRMR IK lOX C SIDC-IDJ 1-TRN 

RESISTOR 122 IX .125W F TC«0«-100 
RESISTOR 2K IX ,125w F TCiOflOO 
RESISTOR 681 IX .125W F TC<04-10O 
RESISTOR 365 IX .125W F TCiO«-IOO 
RESISTOR lOK IX .12511 F TCiOt-lOO 

RESISTOR loK IX .I25M F TC'04-IOO 
RESISTOR IK IX .125N F TCI04-100 
RESISTOR 562 IX .125H F TOOflDO 
RESISTOR 562 IX ,125« F TC"0»-100 
RESISTOR 51.1 IX .125N F TCiO«-IOO 

RESISTOR 100 IX .I25N F rC'0«-10O 
RESISTOR lOK IX .I25N f TC'0*.|00 
RESISTOR 100 IX .|25« F TC"0*.|00 
RESISTOR 51.1 IX .I25M F TC>0«.|00 
RESISTOR 2.I5K IX ,125M F TCiOt.lOO 

RESISTOR 213 IX .I25W F TCOflOO 
RESISTOR 3. OIK |X .I25M F TCiOf 100 
RESISTOR 213 IX .I25W F TOOf.lOO 
RESISTOR 511 IX .125*1 F TCi0*.10O 
RESISTOR 511 IX .I25W F TCiOflOO 

RESISTOR 365 IX .125111 F TC'0*.100 
RESISTOR 5.6K loX .25N FC TCciOO/fTOO 
RESISTOR 15K lOX .25W FC TCi.lOO/4800 
RESISTOR lOK IX .I25W F TCiO<*.|00 
RESISTOR 175 IX .|25W F TCiOt-lOO 

RESISTOR 175 IX .I25W F TC«0».|00 
RESISTOR 2.61K )X .1251) F TCiOt-lOO 
RESISTOR 825 IX .I25i« F TCiOf.lOO 
RESISTOR IK IX .125W F TCiOflOO 
RESISTOR 22 lOX .25»l FC TC>-il00/«500 

RESISTOR IK IX .I25w F TCiOflOO 

RESISTOR 2.71K IX .I25M F TClOf'lOO 

RESISTOR 511 IX .I25N F TCa04.10O 

RESISTOR 22 lOX .25W FC TCi-«00/+500 

RESISTOR IK IX .125W F TCiO*-IOO 

RESISTOR 2.71K IX .I25W F TCiOt-lOO 
RESISTOR 22 lOX .25X1 FC TCi-IOO/tSOO 
RESISTOR 22 lOX .25W FC TC'-tOO/tSOO 
RESISTOR 2.2K lOX .25H FC TCi.100/»700 
RESISTOR IK lOX .251 FC TCi-«00/t600 

RESISTOR 2.2K lOX .25W FC TC«-400/*700 
RESISTOR IK lOX .25m FC TCi-400/t600 
RESISTOR 22 lOX .25W FC TCi-100/'»500 
RESISTOR 2.37K IX .125M F TCiOflOO 
RESISTOR 56 lOX .25M FC TC>.ilOO/*500 

RESISTOR 56 lOX .25W FC TC>-400/t500 
RESISTOR.TRMR loO lOX C SIDE.ADJ I.TRN 
RESISTOR 56 lOX .25W FC TCi-«00/f500 
RESISTOR 5.6K lOX .25W FC TCi>100/f700 
RESISTOR 56 lOX .25M FC TCi.ll00/t500 

RESISTOR 2.71K ]X .12SN F TCiO«.100 
RESISTOR IK IX ,125W F TC»0*-IOO 
RESISTOR 2.T1K IX .125W F TCiO^.lOO 
RESISTOR 5.6K loX .25W FC TCi-100/t700 
RESISTOR 56 lOX .25W FC TCi-IOO/tSOO 

RESISTOR 56 lOX .25W FC TCi-IOO/tSOO 
RESISTOR 3.83K IX .125M F TCiOt-100 
RESISTOR 3.S3K IX .I25W F TCiOt-lOO 
RESISTOR ISOK lox ,25W FC TCi.800/f900 
RESISTOR 56 lOX .25W FC TC>-«00/*500 

RESISTOR |M lOX ,25W FC TCi-«00/*900 
RESISTOR 22K lOX .25W FC TCi.100/^800 
RESISTOR I5K lOX .25l>l FC TCi-100/*8oO 
RESISTOR 56 lOX .25W FC TC^-HOO/^SOO 
RESISTOR 150 IX .I25M F TCiOt-lOO 

RESISTOR 150K |X .I25N F TC>Oi>100 
RESISTOR 150 IX .I2SW F TC>0«.100 
RESISTOR 56 lOX .25N FC TCi.«00/t500 
RESISTOR 200 IX .I25N F TCaOI-100 
RESISTOR IK IX .I25W F TCaOflOO 



01121 
0II2I 
21516 
28180 
2aiB0 

21516 
21516 
21516 
21516 
21516 

21516 
21516 
21516 
21516 
21516 

21516 
21516 
21516 
21516 
21516 

21516 
21516 
21516 
21516 
21516 

21516 
01121 
01121 
21516 
21516 

21516 
21516 
21516 
21516 
01121 

21516 
21516 
21516 
01121 
21516 

21516 
01121 
01121 
01121 
01121 

01121 
01121 
01121 
21516 
01121 

01121 
28180 
01121 
01121 
01121 

21516 
21516 
21516 
01121 
01121 

01121 
21516 
21516 
01121 
01121 

01121 
01121 
0U2I 
01121 

21516 

24516 
21516 
01121 

24546 
24546 



CB3901 

CB390I 

CI'l/B.TO-lOOl-F 

2100-3352 

2100-3352 

C1-I/8.T0-122R-F 
C1.I/8-TO-2001-F 
C1-1/8-T0-6B1R.F 
C1-1/8.T0>365R-F 
C1-1/8-T0.1002.F 

CI. 1/8. To. 1002. F 
CI-l/B-TO-lOOl-F 
C4.1/8.T0-562R.F 
C1.1/S.T0-562R.F 
C1.1/8.T0.51RI.F 

C1-1/8.T0-101-F 

C1.I/8.T0.1002-F 

C1-1/8.T0-I01-F 

C1-1/S-T0-51R1-F 

C1-1/8.T0-2151-F 

C4-I/8-T0-213R.F 
C1-t/8.TO-3011-F 
C1.1/8.T0-213R-F 
C1-1/8.T0.S11R-F 
C1-1/8.T0-51>R«F 

C1«l/a.T0-365R-F 

CB5621 

CB1531 

C1.J/8-T0-1002-F 

C1.1/8.T0-175R-F 

C4.1/B-T0-175R-F 
C1-I/S.T0-2611-F 
C1-1/B-T0-82SR-F 
C1-1/8.TO-1001-F 
CB220I 

C1-t/8.TO-1001-F 

C1-1/B.T0.271I-F 

C1.1/8.T0.51JR-F 

CB2201 

CI-1/S-TO-lOOl-F 

C1-1/B.T0-2711-F 

CB2201 

CB2201 

CB2221 

CB1021 

CB2221 

CB1021 
CB2201 

C4.t/8.T0-2371-F 
CB560I 

CB560I 

2100-3319 

CB5601 

CB562t 

CBS601 

C1.I/8-T0.2741.F 

Cl.l/S.TO.IOOI.F 

C1-1/8.T0-2741-F 

CB5621 

CB5601 

CB5601 

C4.1/8-T0-3B1I-F 

C4-1/8-T0-3B1I.F 

CB1811 

CB5601 

CB1051 
CB22I] 
CBJ5I1 
CB5601 
C1-1/B.T0-I51-F 

C1.I/8.T0.1S03.F 

C4-1/8-T0-I51-F 

CBS601 

C1-l/e-T0-20t-F 

C1>l/B.TO«tOOi-F 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Replaceable Parts 



Model 131 IB 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 



HP Part 
Number 



Qty 



Description 



Mfr 
Code 



Mfr Part Number 



AiRe<) 

*IR90 
«|R91 

• 181 

MUl 

• tU! 

»IVRI 



0b81l-S60t 
06*H-S6U1 

JIOI-O'TS 

IBS0-0J5! 
IBSe-OOUO 

1902. 313D 



RESISTOH 2.t5K IX .125W f TCiC*-lO0 

RESISTOR 56 lOt .25N FC TCi>aO0/«SOD 

RESISTOR S6 lOX .JSw FC TCflOO/tSOD 

RESISTOR S.2SK l« .I25W F TC>Ot>100 

SWlTCM-SL BpDT MlNTR .5* 125VAC/DC pC 

TRANSISTOR ARRAY 
TRANSISTOR ARRAY 

DIODE. ZNR S.2SV i% DO. 7 PDt.OW TCif.oSIX 



20S16 
0U21 
01121 
2«5II6 

281)80 

0192B 
0192B 

281180 



Ca-l/e-TO-JlSl.F 

CBS601 

CB!60I 

C<l.l/B.T0.82St.F 

I101.0473 

CA30ia 
CA3127E 

1902.3139 
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See introduction to this section for ordering information 
*Indicates factory selected value 



Model 1311B 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 



A2 

A2Ct 

12CS 

tSCu 
A2C9 

42C7 

Aacs 
Aac9 

ASCII 

A2C12 
A?Cl J 
AaCia 
A!ClS 
A2Clb 

ASCI7 
A2CIB 
A2CI<) 
A:C20 
A2C?t 

A2C22 
A2C2} 

A2C1I1 
A2CI)2 

A2Cai 

A2CR1I 
A2CSS 

a;CP6 
A?C»7 
A2CRB 
A2CR9 
A2CRI0 

A2CS1I 
A2:DIJ 
A2CR13 
AaCRII 
A2CS15 

A2CI«I6 

A2ai 

A202 
12011 
a;QS 

A2I96 

A207 
A2aB 

A209 

A20I0 

A2S11 

A2BI2 
A2Q1] 

A2aii 

A2QI5 

A2RI 
A2R2 
A2R} 
A2RII 
A2R5 

t2Rb 
A2R7 
A2RS 
A2R9 
A2R10 

A2Rn 
A2RI2 
A2R1] 
A2RIU 
A2RIS 

A2R16 
A2RI7 
A2RIB 
A2RI9 
A2R2(I 



HP Part 
Number 



01 JI0.66530 

OlbO-SISl 
OtbO-31151 
0160-2IS0 
OUOoJUSl 
0160-3151 

0170-0063 
OlbO-SUSl 
0121-0107 
0170-0022 
0160-21SO 

0121-0007 
0160-3151 
O160-3151 
0170-0063 
016U-315I 

0121-0U71 
0170-0022 
0170-0022 
0180-0371 
0180-0371 

0160-3113 
0160-3113 

1901-0033 
1901-0033 
1901-0033 
1901-0033 
1901-0010 

1901.0010 
1901-0000 
1901-0010 
1901-0010 
1901-0010 

1901-0010 
1901-0010 
1901-0010 
1901-0010 
1901-0010 

1901-0010 

IBSS-OOSb 
1853-0036 
1853-0036 
1851-0215 
1853-0038 

1853-0038 
1851-0271 
1851-0523 
1851-0215 
1853-0036 

1851-0271 
1851-0523 
1853-0038 
1853-0038 

0681-1701 
0681-1701 
0681-5601 
0681-5601 
0696-3)53 

075T-0280 
0698-0085 
0757-0278 
0698-3159 
06811-1811 

0681-2711 

0698-00B5 
0757-0278 
0698-3159 
0681-2711 

0681-1811 
0681-1001 
0698-5655 
0698-3155 
0757-0159 



Qty 



Description 



PC BOARD ASSEMBLV-OUTPUT AMPLIFIER 

ClPtCITOR-PXD ,01UF «80>20)I lOOVDC CER 
CAPACITDR-FXD ,OIUF i80-20X lOOVDC CER 
CAPACITOP-FXD 33PF t-5% 300VDC MICt 
CAPICITOR-FXO ,01UF *eo-20X lOOVDC CER 
CAP4C1T0R-FXD .OIUF ♦80-20* lOOVDC CER 

CAP*CJT0R-FXD .02UF t-lOX lOOVDC PQLYE 
CAPACITOR-FXD .OIUF 4B0-20X lOOVDC CER 
CAPICITOP-V TRMR-P3TN ,7-3PF 600V 
CAPACITOP-FXD ,IUF t>20X 600VDC POLVE 
CAPICITOR-FXD 33PF ♦-SX 300VDC MICA 

CAPACITOR-V TRMR.P5TN ,7-3PF 600V 
CAPACITOR-FXD ,01UF tBO-SOX lOOVDC CER 
CAPACITOR-FXD ,01UF t80-20X lOOVDC CER 
CAPACITOR-PXO ,02UF *-10X lOOVDC POLYE 
CAPACITOR-FXD .OIUF ♦eo.20X lOOVDC CER 

CAPACITOR-V TRMR.PSTN .3-I.5PF 600V 
CAPACITOR-FXD ,1UF ♦-20X 600VDC POLYE 
CAPACITOR-FXD ,1UF *-2QX 600VDC POLYE 
CAPACITOR-FXD IOUF*-10X 20VDC TA 
CAPACITOR-FXD 10UF+-10X 20VDC TA 

CAPACITOR-FxD ,IUF »8Q«20X 50vDC CER 
CAPACITOR-FXD ,|UF ♦eo-20X SOVDC CER 

0I00E-5EN PRP leov 200MA DO-7 
DIODE-GEN PRP 180V 200MA DO-7 
DIODE-OEN PRP teov 200MA DO-? 
DIODE-GEN PRP 180V 200MA 00-7 
DIODE-SWITCHING 30V 50MA 2N9 00-J5 

DIODE. SWITCHING 30V 50MA 2N8 DD-J5 

010DE-3HITCHING loV 50MA 2NS DD-J5 

DI0DE-3r<ITCHIMC 30V SOMA 2N3 D0-J5 

DIODE. SWITCHING 30V SOMA 2N3 DO-35 

DIODE-SWITCHING 30V SOMA 2N3 DO-35 

DI0DE-3r<ITCHINC 30V SOMA 2N3 DO. 35 

DIODE. SWITCHING 30V SOMA 2N3 D0.J5 

DIODE. SWITCHING JoV SOMA 2NS DO-35 

DIODE-SWITCHING 30V SOMA 2NS DO-35 

DIODE-SWITCHING 30V SOMA 2NS 00-35 

DIODE-SWITCHING 30V SOMA JNS 00-35 

TRANSISTOR PNP SI PDlJloMW FTiZSOMHZ 

TRANSISTOR PNP SI PD»310MW FTi250MHZ 

TRANSISTOR PNP 81 PD«310M(l FT«250MHZ 

TRANSISTOR NPN SI PDlJSOMW FTiSOOMHZ 

TRANSISTOR PNP SI T0-J9 PD«1W FT«tOOMHZ 

TRANSISTOR PNP SI 70-39 PD«1W FT»100MHZ 

TRANSISTOR NPN SI T0.39 PDilW FT»150MHZ 

TRANSISTOR NPN 81 TO-39 PD»|W FT»150MMZ 

TRANSISTOR NPN SI PD«350MW FT»J00MMZ 

TRANSISTOR PNP SI PDiSlOMN FT»250MHZ 

TRANSISTOR NPN SI TO. 39 PDilK FT»1!0MHZ 

TRANSISTOR NPN SI TO. 39 PD«1W FT«150MHZ 

TRANSISTOR PNP SI TO. 39 PD'IW FT»100MHZ 

TRANSISTOR PNP SI TO-39 PO'lw FT»100MMZ 

RESISTOR 17 lOX ,25lV FC TC"-100/ + 500 

RESISTOR 17 lOX ,25W FC TC«-1O0/+50O 

RESISTOR 56 lOX .25W FC TC«-iO0/t5OO 

RESISTOR 56 lOX ,25W FC TC1-100/+500 

RESISTOR 3,83K IX .12514 F TCiOt-100 

RESISTOR IK IX .125W F TCiO*.108 
RESISTOR 2.61K IX ,125W F TCiOflOO 
RESISTOR 1.78K IX ,125W F TCI0+-1O0 
RESISTOR 26. IK IX ,I25W F TC«0t-100 
RESISTOR 180 lOX ,25W FC TC>-100/«600 

RESISTOR 270 lOX .25W FC TC«-100/*600 
RESISTOR 2,61K IX .125W F TCiOt-lOO 
RESISTOR 1.78K IX .125H F TCiO*-100 
RESISTOR 26. IK |X .125N F TCiO^-lOO 
RESISTOR 270 lOX .25w FC TCi.100/+600 

RESISTOR 180 lOX .25W FC TC»-i00/+600 

RESISTOR 10 lOX .2SW FC TC«-«00/*500 

RESISTOR 56K 5X 2W MO TC«0»-200 

RESISTOR l.bOK IX .125W F iCiOt-lOO 

RESISTOR IK IX .5W F TC»O*-10O 



Mfr 
Code 



28180 

28180 
28180 
28180 

2sieo 

28180 

81111 
2B180 
729S2 

28180 
28180 

72982 
281B0 
2B4B0 
B1111 
28180 

28180 
28180 
28180 
56289 
S62B9 

28180 
28160 

28180 
28180 
28180 
28180 
28180 

28480 
26180 
28180 
28180 
28180 

28180 
28180 
28180 
28160 
26180 

28180 

28180 
28180 
26160 
01713 
26160 

28180 
28480 
28180 
01713 
28180 

28480 
28480 
28460 
28160 

0II2I 
01121 
01121 
01121 

21516 

21516 
21516 
21516 
21546 
01121 

01121 
21516 
21516 
21516 
Ollil 

01121 
01121 
27167 

21516 
26160 



Mfr Part Number 



01310*66!}0 

0160-3151 
0160-3151 
0160-2150 
0160-3151 
0160-3151 

663UW20391 

0160-3151 

536-016 

0170-0022 

0160-2150 

536-016 

0160-3151 

0160.3lSt 

663UN20394 

0160-3151 

0121-0471 

0170-0022 

0170-0022 

lSOD106X90iOBi 

1SOD106X9020B2 

0160-J14} 
0160.314) 

1901-0035 
1901-0035 
1901-0053 
1901-0053 
1901-0040 

1901-0010 
1901.0010 
1901-0O10 
1901.0010 
1901.0010 

1901-0010 
1901-0010 
1901-0010 
1901-0010 
1901-0010 

1901-0010 

1855-0056 

1853-0036 

1855-0056 

2N3901 

1855-0056 

1855-0056 

1654.0271 

1854-0525 

2N5901 

1853-0036 

1851-0271 
1651-0525 
1855-0058 
1655.0036 

CBITOt 
CB1701 
CB5601 

casboi 

C1-1/8-T0-5651-F 

C1-1/8.TO>I001-F 
C1-l/e.T0-2611.F 
C1.1/8.T0-1781-F 
:i.l/6-T0-2612»F 
CB18I1 

CB2711 

C1-I/8.T0-26II-F 

C4.1/8-T0-I7B1-F 

C1.1/6.T0-2612-F 

CB2T11 

CBIBU 
CBlOOl 

FP12-2-TOO>5602.J 

C4.1/8.T0.164t-F 

0757-0159 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts 



Model 1311B 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 



HP Part 
Number 



Qty 



Description 



Mfr 
Code 



iVIfr Part Number 



a;r2i 

*2R!2 
t2R2S 

»eRat 

»JR27 
«2R2« 

«JR?» 
*2R]0 

t2R3l 
>2R]2 
*2R]3 

t;R3a 

tiRJS 

t!RS6 
«aRJ7 

>2R}a 

A2RJ9 

•aRoo 

»8R<H 
*iR<li 
*SR<I3 
>2R«<I 
A2RIIS 

*2RII6 
*2R<I7 



076U-0021 
076II.002I 
06e<l.|02t 
2100-2692 
0757-0138 

0beu-<l701 
0761-0076 
0761-0070 
069S-J6U6 
0698-3646 

0757-0180 
0698-3616 
0681-1811 
0698-3616 
0757-0136 

0684-4701 
0681-1001 
0698-3655 
0684-1811 
0698-3155 

0757-0159 
0761-0074 
0761-0076 
0764-0021 
0764-0021 

0684-1021 
0684-1811 



RESISTOR 9. IK St 2W MO TCiOt-200 
RESISTOR 9. IK tX 2W MQ TCiO«>2ao 
RESISTOR IK lOX .25W FC TCi-400/«600 
RESI8T0R-TRMR |M 20X C SIDE-AOJ 1-TRN 
RESISTOR 5. UK jx .125H r TCaOflOO 

RESISTOR 47 lOX .2SN FC TC*-400/«SOO 
RESISTOR t8K S( IN MO TCi0f2ea 
RESISTOR tSK SX IN MO TCaOf-200 
RESISTOR 12K 5X 2W MO TCiO«-200 
RESISTOR t2K SX 2W MO TCaO*-200 

RESISTOR 132K IX .12SM F TCaO^-lOO 
RESISTOR 12K SX 2W MO TCaOfZOO 
RESISTOR 180 lOX .2JN FC TCa>400/«600 
RESISTOR 12K 5X 2N MO TCaO'»-200 
RESISTOR 5. UK IX .12SM F TCaOf-100 

RESISTOR 47 lOX .25N FC TCa«400/*5a0 
RESISTOR 10 lOX .25W FC TCa.409/tS00 
RESISTOR 56K 5X 2W <*0 TCa0f200 
RESISTOR 180 lOX .25W FC TCa.400/t600 
RESISTOR 4.64K ix .125N F TCaof-lOO 

RESISTOR IK tX .5W F TCaO«-100 
RESISTOR ISK SX IM MO TCaot-200 
RESISTOR ISK SX iw MO TCaO'»-2oa 
RESISTOR 9, IK SX 2N MO TCaof-200 
RESISTOR 9, IK 5X itt MO TCao«.200 

RESISTOR IK lOX ,25W FC TCa-400/«600 
RESISTOR ISO lOX .2SW FC TCa-400/t600 



2a4S0 
2S4S0 
01121 
309S3 

24546 

01121 

281S0 
28480 
27167 
27167 

19701 
27167 
01121 
27167 
21546 

01121 
01121 
27167 
01121 
24546 

28480 
2S4ao 
2B480 
28480 
28180 

01121 
01121 



0761*0021 

0761-0021 

CSt021 

ET50X105 

C4>l/e.T0-IUl-F 

CB4701 

0761-0076 

0761-0074 

FP42-2.T00-120Z-J 

FF42>2.T00«1202.J 

HF4C1/8«T0«412]>F 

FF42-2>T00«I202>J 

CBlSll 

FF42-2-T00-1202-J 

C4-1/S-T0-51U-F 

CB4701 

CBlOOl 

FP12-2-T00-5602-J 

CBlSIt 

C4>1/8.T0-1641-F 

07S7-01S9 
0761-0071 
0761-0076 
0761-0021 
0764-0021 

CS1021 
CBlSll 
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See introduction to this section for ordering information 
♦Indicates factory selected value 



Model 1311B 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


IVIfr 
Code 


Mfr Part Num 


ber 


A3 


01317-66503 


6 




PC BOARD AgjEMBLY-INpuT AMPLIFIER 


26180 


01317-66503 




A3C1 
A3C2 
A3C3 
A3Cg 
A3C5 


0160.3151 
0160-3151 
0160-3151 
0160-017II 
0160-3113 






CAPACITOR-FXD .OIUF *60.201l lOOVDC CER 
CAPACITOR-FXO ,01UF t60-20>; lOOVDC CER 
CAPACITOR-FXD .OIUF t80-2oX lOOVOC CER 
CAPACITOR-FXO ,U7UF ♦80-20X 2SV0C CER 
CAPACITOR-FXO .lUF «80-201: 50VDC CER 


28180 
28160 
26160 
26160 
26160 


0160-3151 
0160-3151 
0160-3151 
0160-0171 
0160-3113 




A3Cb 
A3C7 
A3C8 
A3CII 
A3CI0 


0160-3151 
0160-3113 
0160-2197 
0160-2197 
0160-0166 






CAPAClTOR-FXD ,01UF ♦60.20X lOOVBC CER 
CAPACITOR-FXD .lUF ♦80-20X 50VDC CER 
CAPACITOR-FXD loPF t-SX 300V0C MICA 
CAPACITOR-FXO loPF «-5X 300VDC MICA 
CAPACITOR-FXO ,1UF t-lOX 200VDC POLTE 


28160 
26160 
26160 
26160 
26160 


0160-3151 
0160-3113 
0160-2197 
0160-2197 
0160.0168 




A3Ct1 
A3C12 
A3CI3 
ASCII 
A3C1! 


OI6O-3II3 
0160-3113 
0160-0168 
0160-0168 
0160-0168 






CAPACITOR-FXD .lUF ♦eo-20X SOVDC CER 
CAPACITOR-FXD .lUF *Bo-20X SOVDC CER 
CAPACITOR-FXD .lUF t-lOX 20OV0C POLYE 
CAPACITOR-FXO ,1UF f-lOX 200VOC POLTE 
CAPACITOR-FXO ,tUF t-lOX 200VOC POLYE 


28160 
2B1S0 
26180 
28180 
28160 


0160-311) 
0160-3113 
0160-0166 
0160-0168 
0160-0168 




A3Clb 
A3C17 
A3C19 
A3CH 
A3C2CI 


0160-3151 
0160-0168 
0160-0166 

0160-O171 
0110-0196 




1 


CAPACITOR-FXD .OlUF »60-20X lOOVDC CER 
CAPACITOR-FXD .lUF t-lOX 200VOC POLYE 
CAPACITOR-FXO .lUF t-lOX 200VOC POLYE 
CAPACITOR-FXD .17UF «eo-20X 25VDC CER 
CAPACITOR-FXD 150PF ♦-SX 300VDC MICA 


26180 
26160 
26160 
26160 
72136 


0160-3151 
0160-0168 
0160-0166 
0160-0171 
DMl5F15U0)00i»VlCR 




ASC2I 
A3C!? 
A3C23 
A3C24 
A3C2S 


0160-0168 
0160-2251 
0160-3113 
0160-3113 
0160-3113 




1 


CAPACITOR-FXD .lUF t-lOX 200VDC POLYE 
CAPACITOR-FXD 7.5PF ♦-.25PF SOOVOC CER 
CAPACITOR-FxD .lUF «eo-20X 50V0C CER 
CAPACITOR-FXD ,1UF ♦80-20X 50V0C CER 
CAPACITOR-FXO .lUF f80-20X 50V0C CER 


28180 
26160 
28160 
28160 
26160 


0160-0166 
0160-2251 
0160-3113 
0160-3113 
0160-3113 




A3CR1 
A3CR2 
A3CR3 
A3CR« 
A3CRS 


1901-0376 
1901-0376 
1901-0376 
1901-0376 
1901-0033 




1 

6 


DIODE. BEN PRP 35V 50MA 00-35 
DIODE-SEN PRP 35V 50MA 00-35 
OIODE-BEN PRP 35V 50MA D0-3S 
DIODE-SEN PRP 35V 50MA 00-35 
DIODE-SEN PRP ISOV 200MA 00-7 


28160 
28160 
28160 
26160 
28160 


1901.0376 
1901.0376 
1901-0376 
1901.0376 
1901. 0O33 




A3CR6 
A3CRT 
A3CRe 
A3CR<) 
A3CRI0 


1901-0033 
1901-0033 
1901-0033 
1901-0010 
1901-0010 




7 


DIODE. BEN PRP laoV 200MA 00-7 
DIODE-SEN PRP 180V 200MA DO-7 
DIOOE-OEN PRP 180V 200MA 00-7 
DIODE-SWITCMINS 30V 50MA 2N3 DO-35 
DIODE-SWITCHINS 30V 5oMA 2NS 00-35 


2S160 
26160 
28180 
26180 
26180 


1901.0O33 
1901.0033 

1901-0033 
1901-0010 
1901-0010 




A3CR11 
A3CRI2 
A3CR13 
A3CR11I 
A3CR15 


1901-0010 
1901-0010 
1901-0033 
1901-0033 
1901-0033 






DIODE. ewlTCHINS 3oV 5oMA 2N9 00.35 
DI0DE-9NITCHINS 30V 50MA 2N9 00-35 
DIOOE-SEN PRP 190V 200MA 00-7 
DIODE-SEN PRP 180V 200MA 00-7 
OIODE-BEN PRl" 180V 200MA 00-7 


28l8o 
28180 
26160 
28160 
26160 


I9oi-oo10 
1901.0010 
1901-0033 
1901-0033 
1901-0033 




A3CR16 
A5CR17 
A3CR18 
A3CR20 
A3CR21 


1901-0033 
1901-0010 
1901-0010 
1901-0513 
1901-0513 




1 


OlOOE-SEN PRP 180V 200MA 00-7 
DIODE-SWITCHING 30V SOMA 2NS 00-35 
DIOOE-SWITCHINB 30V SOMA 2NS DO-35 
DIODE-DUAL lOOV 
DIODE-DUAL lOOV 


26160 
28180 
28180 
28180 
28180 


1901-0033 
1901-0010 
1901-0010 
1901-0513 
1901-0513 




A3CR22 
A3CR23 

A5Ca2« 


1901-0513 
1901-0513 
1901-0010 






OlODE-OUAL lOOV 
DIOOE-DUAL lOOV 
DIODE-SWITCHINB 30V SOMA 2NS 00-35 


28160 
28160 
28180 


J901-0515 
1901-0513 
1901-0010 




A3L1 
A3L2 


9100-2276 
9100-2276 




2 


COIL-MLO lOOUH lox 0*50 .0950X.2SLC-N0M 
COIL-MLD lOOUH lOX Q«50 .0950X.25LB.N0M 


28180 
26160 


9100-2Z76 
9100-2276 




ASOl 
A3Q3 

A3ai4 

ASQS 
A3Q6 


1655-0262 
1653-0036 
1853-0036 
1651-0071 
1651-0071 




1 
1 

7 


TRAN9IST0R-JFET DUAL N-CHAN 0-MODE 81 
TRAN9I8T0R PNP 81 PD1310MW FTI250MHZ 
TRANSISTOR PNP SI PDiSlOMM FTi250HHZ 
TRAN9IST0R MPN SI PD>300MM FTi200MHZ 
TRANSISTOR NPN SI PDiSOOMW FTi200MMZ 


26160 
2B160 
26160 
26180 
26160 


1855-0262 

t85J-00)» 
1853-0036 
1851-0071 
1851-0071 




A3Q7 

A3Q9 
ASQ? 

Asaio 

A3Btl 


1651-0071 
1653-0316 
1851-0071 
1851-0071 
1853-0276 




1 
3 


TRANSISTOR NPN SI PD«300MW FTi200MHZ 
TRANSISTOR-DUAL PNP PDlSOOMW 
TRANSISTOR NPN SI POiSOOMW FT«200MHZ 
TRANSISTOR NPN 81 P0>300MM FTliOOMHZ 
TRANSISTOR PNP 91 TO. 52 PDi360M»( 


28180 
28160 
28160 
28160 
01713 


1851-0071 
1653-0116 
1651-0071 
1851-0071 
MM3906 




A3B12 
A3BI3 

Asau 

A3aiS 

A3S16 


1653-0276 
1653-0276 
1653-0036 
1653-0036 
1651-0071 






TRANSISTOR PNP SI 70-52 PDi360Mt« 
TRANSISTOR PNP 81 TO-52 PD>360MW 
TRANSISTOR PNP SI PDI310MN FTiZSOMHZ 
TRANSISTOR PNP SI PDiSlOMM FTiZSOMHZ 
TRANSISTOR NPN SI PDI300MN FTiZOOMHZ 


01713 
01713 
28180 
26180 
26180 


MM3906 

MM3906 

1853-0036 

1653-0036 

1651-0071 




A3ai7 


1651-0071 






TRANSISTOR NPN SI POi300MW FTiZOOMHZ 


26160 


16S1-0071 




A3RI 
A3R2 
A3R3 

ASRI 
A3RS 


0696-5965 
0667-1701 

0757-0310 
0681-1011 
0681-1011 




1 

1 
2 


RESISTOR 50 IX ,5l« F TC>0«-100 
RESISTOR 17 lOX .SN CC TCiO+112 
RESISTOR lOK IX .25W F TCiOt-lOO 
RESISTOR lOOK lOX .25W FC TCa-400/«S00 
RESISTOR tOOK lOX ,25W FC TCi-100/«600 


26160 
0U21 
21516 
01121 
01121 


0646-5965 

EBlTOl 

CS-l/l-TO-lOOZ-F 

CBtOll 

CBlOll 





See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts 



Model 1311B 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 
Code 


Mfr Part Number 


t5Rb 


06ail-390I 




2 


RESISTOR 39 10( ,25w FC TC*-100/*500 


01121 


CB3901 


»IR7 


06aa.3<)oi 






RESISTOR 39 lOX .25W fZ TC»-400/«SOfl 


01121 


CB3901 


tSRlO 


0757-0280 






RESISTOR IK IX .125M F TC«0+.100 


24516 


C4-t/S-T0-100t-F 


tlRll 


2I00-33S2 






RESISTOR-TRMR IK lOX C SIDC-ADJ 1-TRN 


28480 


2100-3352 


«3R)2 


2100-3352 






RESISTOR-TRMR IK lOX C SIDE-ADJ 1-TRN 


28180 


2100-3352 


tJRIS 


06<I8.3<I<I7 






RESISTOR 122 l« .liSw f TC»0«-100 


24546 


C4.1/e-T0-422R-F 


tlRtt 


0757-0283 






RESISTOR 2K tX .12SW F TCiOt-100 


24546 


C4.1/e.T0«2001>F 


ORIS 


0757-0119 






RESISTOR 6S1 IX .125W F TC»0t-100 


24546 


C1-I/B-T0-6BIR-F 


t|RI6 


0757-0112 






RESISTOR 365 IX ,125M F TC>0*-I00 


24546 


C1-I/8.T0-365R-F 


ASR19 


0757.0«'I2 






RESISTOR lOK IX .12SW F TC«0«-100 


24546 


C4.1/6.T0-100I-F 


«JRZ2 


0757-a'i<l2 






RESISTOR 10« IX .125W F TdOt-lOO 


24546 


C4.|/e.TO-100>-F 


tSR2S 


0757-0280 






RESISTOR IK IX .125M F TCiOt-lOO 


24546 


C4-1/S-T0-1001-F 


tJRiO 


0757-0«>7 






RESISTOR 562 IX .125M F TC>0t-100 


24546 


C4-I/S.T0-562R-F 


AJRiS 


0757.0'IIT 






RESISTOR 562 IX .125W F TOOflOO 


24546 


C4-1/8-T0-562R-F 


ASRZ6 


0757-OS'>1 






RESISTOR 51.1 IX .125H F TCiOt-100 


24546 


C4.1/8.T0-51RI-F 


AJRJ7 


0757-0001 






RESISTOR 100 IX .125W F TC»o+-100 


24546 


C4-l/e-To"101»F 


AJR89 


0757-0«'I2 






RESISTOR lOK IX .125W F TCiO«-100 


24516 


C4.I/S.TO-1002.F 


»JR?? 


0757-O«0l 






RESISTOR 100 IX .I25M F TC>0«-100 


21546 


C4.1/B.T0-10>-F 


ASRll 


0757-039U 






RESISTOR 51,1 IX .t25W F TCiO«-tO0 


24546 


C4.1/6.T0-URI-F 


ASRS2 


0698-00811 






RESISTOR 2,15K IX .I25W F TCiOt-100 


24546 


C4-I/8-T0-21S1-F 


»JRJJ 


0757-0<IOB 






RESISTOR 243 IX .125N F TCiOt-100 


24546 


C1-1/S.T0-24JR-F 


»SRJ« 


0757-0273 






RESISTOR 3. OIK IX .125W F TC»Ot.lOO 


24546 


C4-1/8.T0-3011-F 


*SR)S 


0757-0108 






RESISTOR 213 IX .125N f TCiOflOO 


21516 


C4.1/8.T0.24JR.F 


ASR36 


0757-0116 






RESISTOR 511 IX ,125W r TCiOt-lOO 


24546 


C4.1/B.T0.511R.F 


AJR3T 


0757-0116 






RESISTOR 511 IX .125m F TC90«-100 


24546 


C4.1/8.T0.511R.r 


ASRSg 


0757-0112 






RESISTOR 365 IX ,125W F TCiO*.lO0 


24516 


C4-1/B-T0-36SR-P 


AJR}9 


0681-5621 






RESISTOR 5.6K lOX ,25W FC TC»-1O0/*7OO 


01121 


CB5621 


AJRao 


0681.1531 






RESISTOR 15K lOX .25W FC TCl-40O/*a00 


01121 


CB1531 


AJRill 


0757-0112 






RESISTOR lOK IX .125W F TC«0*.lOO 


24516 


C4.1/6.T0.1002-F 


AjRaj 


0757-0115 






RESISTOR 475 IX .125M F TCiO«-100 


24546 


C4.1/S.T0-475R-F 


ASR«J 


0757-0115 






RESISTOR 475 IX .125W F TdOt-lOO 


24546 


C4.1/6.T0.175R-F 


AJRUU 


0698-0085 






RESISTOR 2.61K IX .125N F TCiOflOO 


24546 


C4.1/S.T0-2611-F 


AJRUS 


0757-0121 






RESISTOR 825 tX .12SN f TCiOf-lOO 


24546 


C4.1/8-T0-825R-F 


«SRa6 


0757-0280 






RESISTOR IK IX .125M F TOOflOO 


24546 


C4.1/8-TII>1001-F 


AJROT 


0681-2201 






RESISTOR 22 lOX .25W FC TCi>100/*S00 


01121 


CB220I 


AJROe 


0757-0280 






RESISTOR IK IX .125111 F TC«0»-100 


24546 


Cl-l/S-TO.lOOl-F 


ASR44 


0757-0281 






RESISTOR 2.74K IX .I25W F TCiOf-lOO 


24516 


C4.1/S-T0-2741-F 


AJRSO 


0757-0116 






RESISTOR 5U IX .125H F TCiO»-100 


24516 


C4.1/8.T0.511R-F 


AJR51 


0681-2201 






RESISTOR 22 lOX .25l« FC TC>-400/t500 


01121 


CB2201 


ASR5Z 


0757-0280 






RESISTOR IK tX .125M F TCiOflOO 


24516 


C4-1/S-TO-1001-F 


AJR5J 


0757-0281 






RESISTOR 2.71K |X .125W F TC"«*-100 


24546 


C4.1/8.T0-2T41-F 


AjRSil 


0681-2201 






RESISTOR 22 lOX ,25W FC TC».40O/*50O 


01121 


CB2201 


AJRSS 


0681-2201 






RESISTOR 22 lOX .25W FC TC"-100/*500 


01121 


CB2201 


AIRS6 


0681-2221 




2 


RESISTOR 2.2K loX .25w FC TCi-400/«TOO 


01121 


CB2221 


AJR57 


0681-1021 




2 


RESISTOR IK lOX ,25w FC TCi-100/t600 


01121 


CB1021 


AJRJB 


0681-2221 






RESISTOR 2,2K loX .25W FC TCi-400/*700 


01121 


CB2221 


A3RS4 


0681-1021 






RESISTOR IK lOX .25W FC TC»-100/*600 


01121 


CB1021 


A1R60 


0681-2201 






RESISTOR 22 lOX .25lfl FC TC*-100/«500 


01121 


CB2201 


A3R61 


0698-3150 




1 


RESISTOR 2,37K IX ,t25N F TCiOflOO 


24546 


C4.1/6.T0.23TI.F 


ASR62 


0681-5601 




11 


RESISTOR 56 lOX .25W FC TC»-100/*500 


01121 


CB5601 


ASR61 


0681-5601 






RESISTOR 56 lOX .25m FC TC>-100/t500 


01121 


CB5601 


AJRbd 


2100-3319 




1 


RESISTOR-TRMR 100 lOX C BIOE-ADJ 1-TRN 


2S4S0 


2100-3349 


ASR6S 


0681-5601 






RESISTOR 56 lOX .25N FC TCi-100/«500 


01121 


CB5601 


AJR66 


0681-5621 






RESISTOR 5.6K lOX ,25W FC TCi-100/t700 


01121 


CB5621 


AlRkT 


06e«.S601 






RESISTOR 56 lOX .2SM FC TCa-100/t500 


01121 


CB5601 


A3R68 


0757-0281 






RESISTOR 2,71K iX ,125W F Tdo^-lOO 
RESISTOR IK IX .125N F TCiOflOO 


24546 


C4>l/8«T0*i74l-F 


AIR69 


0757-0280 






24546 


Ca-I/8>T0-I001-F 


A3R70 


0757-0281 






RESISTOR 2.71K IX .125KI F TCiOt-lOO 


24546 


C4.I/8.T0.2741-F 


AJR71 


0681-S621 






RESISTOR 5,6K loX .25W FC TCi-400/t7OO 


01121 


CB5621 


AJR72 


0681-5601 






RESISTOR 56 lOX .2SN FC TCi-IOO/tSOO 


01121 


CB5601 


AJR73 


0681-5601 






RESISTOR S6 lOX .25W FC TC»-l00/»500 


01121 


CBJ601 


A3R7II 


0698-3153 






RESISTOR 3.83K IX .125M F TCiOflOO 


24546 


C4.1/S>T0-S811>F 


A3R7! 


0698-3153 






RESISTOR 3.S3K |X .125W F TCiOt-lOO 


24546 


C«-l/8.TP-JS31-r 


ASR76 


0681-1841 






RESISTOR leoK loX .25W FC TCi-800/t900 


01121 


CB1841 


AJR77 


0681-5601 






RESISTOR 56 lOX .25l>l FC TC>-100/^500 


0U21( 


CBS601 


A3R7B 


0681-1051 






RESISTOR IM lOX ,25W FC TC»-S0O/*90O 


01121 


CBIOSI 


A3R79 


0681-2231 






RESISTOR 22K loX .25W FC TC>-400/tSOO 


01121 


CB22S1 


A3R90 


0681-1531 






RESISTOR 15K loX .25111 FC TC»400/fSOO 


01121 


CB1531 


A3R81 


0681-5601 






RESISTOR 56 lOX .2SI« FC TCi-100/«500 


01121 


CB5601 


A3Re2 


0757-0281 






RESISTOR 150 IX .125W F TCaOflOO 


24546 


C4.1/B.T0-IS1-P 


A3RB3 


0757-0169 






RESISTOR 150K IX .125w F tC»0*-100 


24546 


C4>1/B-tO>I503>F 


A3Re4 


0757-0281 






RESISTOR 150 IX .I25N F TOOt-lOO 


24546 


C4-I/B.T0-I5I-F 


ASRes 


0681-5601 






RESISTOR 56 lOX .25W FC TC»-400/t500 


01121 


CB5601 


A3Re6 


0757-0107 






RESISTOR 200 tX .12SM F TC*0t-100 


24546 


C4«1/8.T0*20I>F 


»3R«7 


0757-0280 






RESISTOR IK tX .I2SW F TCiOflOO 


24546 


e«>t/B-T0>1001-F 
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See introduction to this section for ordering information 
*Indicates factory selected value 



Model 1311B 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 



*]R88 
A3RS4 
*]R90 
»JR9l 

*3S1 

«3U1 
ASUi 

AIVRI 



HP Part 
Number 



06<)8-00e<l 

06aa>560i 

OTST-Otll 
la20-03!2 

ia58-oo<io 

1402-31I4 



Qty 



Description 



RESISTOR 2.1SK IX •12SW f TC>0«>100 
RESISTOR S6 lOt .25H FC TCi-UOO/tSOO 
RESISTOR S6 lOX .2SW FC TCi-400/*;oO 
RESISTOR 8.2SK 1« ,125m F TC*0«>100 

SNITCH-SL DPDT HINTR ,SA 12SVAC/DC PC 

TRANSISTOR ARRAY 
TRANSISTOR ARRAT 

DIODE-ZNR 8.2SV SX 00*7 PD'.OH TCit.OJJX 



Mfr 
Code 



21t:U6 
01121 
01121 
245116 

2S<t80 

0192B 
0K2B 

28480 



iVlfr Part Number 



C<l-l/8>T0>2t51>F 

CBS601 

CBS601 

C4.1/8«T0-S25t«F 

JlOl-0«7J 

CAJ018 
CA3127E 

1902-I134 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Replaceable Parts 



Model 131 IB 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 


HP Part 
Number 


C 
D 


Qty 


Description 


IVIfr 
Code 


IVIfr Part Nu 


mber 


An 


01310-66530 


2 


1 


PC BOARD ASSEMBL*-OJTPUT AMPLIFIER 


28480 


01310-66530 




AllCl 
AIIC2 
tllCS 

Aacs 


0160>3II51 
0160.3II!! 
0160-21SO 
0160-3151 
0160-3U51 




8 

2 


CAPACITOR-FXO .OIUF ♦80.20X lOOVOC CER 
CAPACITOR-FXD .OIUF ♦80-20J lOOVBC CER 
CAPACITOR-FXD 33PF t-SX 300VDC MICA 
CAPACITOR-FXD ,01UF «eo>20X lOOVOC CER 
CAPACITOR-FXD ,01UF «eo-20X lOOVDC CER 


28480 
284S0 
28480 
284S0 
28480 


0160-3451 
0160-3451 
0160-2150 
0160-3451 
0160-3451 




A<|C6 

Auc; 

ADCB 
AUC9 

Alien 


0170-0063 
0160-31151 
0121-0«07 
0170-0022 
0160-21SO 




2 

i 

3 


' CAPAClTOR-FxD ,02uF 4-lOX 400VDC POLVE 
CAPACITOR-FXD .OIUF ♦80-20X lOOVDC CER 
CAPACITOR-V TRMR-P8TN .T-3PF 600V 
CAPACITOR-FXD .lUF ♦•20X 600VDC PQLYE 
CAPACITOR-FXD J3PF ♦■SX 300VDC MICA 


8II4U 

28480 
72982 
28480 
28480 


663UN20394 

0160-3451 

536-016 

0170-0022 

0160.2150 




AOCl? 
A«CIJ 
AllCKI 

Aacis 

AaCl6 


0121-0407 
0160-3451 
0160-3451 
0170-0063 
0160-3451 






CAPACITOR-V TRMR.PSTN .7.5PF 600V 
CAPACITOR-FXD .OIUF teo-20X lOOVDC CER 
CAPACITOR-FXD .OIUF ^80-20X lOOVDC CER 
CAPACITOR-FXD ,02UF t-lOX 400V0C POLVE 
CAPACITOR-FXD .OIUF «80>20X lOOVDC CER 


72962 
28480 
284S0 
84411 
28480 


536-016 

0160-3451 

0160-3451 

663UW20394 

0160-3451 




Aden 

AKCIB 
AIIC14 
AIIC20 
AUCil 


0121-0474 
0170-0022 
0170-0022 
OlSO-0374 
OHo-0374 






CAPACITOR-V TRMH-PSTN 0.25-1 .5PF 600V 
CAPACITOR-FXD .lUF *-20X 600VDC POLTE 
CtPACITOR-FXD ,1UF 4-20X bOOVDC POLVE 
CAPACITOR-FXO 10UF»-10X 20VDC TA 
CAPACITOR-FXD lOUF+.lOX 20V0C TA 


28480 
28480 
28480 
56269 
56289 


0121-0474 

0170-0022 

0170-0022 

150D106X9020B2 

150D106X9020e2 




AUG?; . 
Aacjj 


0160-3443 
0160-3443 






CAPAClTOR-FxD ,1UF ♦80-20X 50vOC CER 
CAPACITOR-FXD ,1UF tBO-ZOX 50VDC CER 


28480 
28480 


0160-3443 
0160-3443 




AilCRl 
AUCR2 
AllCR] 
AUCRU 
AUCRS 


1901-0033 
1901-0033 
1901-0033 
1901-0033 
1901-0040 




12 


DIODE.GEN PRP 180V 200MA DO. 7 
DIODE-CEN PRP 180V iOOMA DO. 7 
DIODE.GEN PRP 180V 200MA DO-7 
DIODE. 6EN PRP 180V SOOMA DO-7 
DIODE. SWITCHING 30V SOMA 2N9 DO-35 


28460 
28480 
28460 
28460 
26480 


1901-0033 
1901-0033 
1901-0033 
1901-0033 
1901-0040 




A9CR6 
AllCRT 
AUCR8 
AaCR9 
AllCRIO 


1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 






DIODE. SWITCHING 30V SOMA 2NS DO. 35 
DIODE. SWITCHING 30V SOMA 2NS 00.35 
DIODE. SWITCHING 30V SOMA 2NS 00-35 
DIODE. SWITCHING 30V SOMA 2NS DO-35 
DIODE-SWITCHING 30V SOMA 2NS DO-35 


26480 
26460 
26480 
26480 
28480 


1901-0040 
1901-0040 
1901-0040 
1901.0040 
1901-0040 




AllCRII 
A4CR12 
AllCRU 
AUCRin 
AaCRlS 


1901-0040 
1901-0040 

1901-0040 
1901-0040 
1901-0040 






DIODE-SWITCHING 30V SOMA 2N8 00-35 
DIODE-SWITCHING 30V SOMA 2NS DO-35 
DIODE-SWITCHING 30V SOMA 2NS DO. 35 
DIODE. SWITCHING 30V SOMA 2NS DO-35 
DIODE-SWITCHING 30V SOMA 2NS 00-35 


28480 
28480 
26480 
28460 
28460 


1901-0040 
1901-0040 
1901.0040 
1901-0040 
1901-0040 




AoCRlb 


1901-0040 






DIODE-SWITCHING 3oV SoMA 2NS DO-35 


28460 


1901-0040 




inoi 
AilOi 
Aaou 

Alios 

Aaa6 


US3-0036 
1853-0036 

1853-0036 
1854-0215 
1853-0038 




4 

2 
a 


TRANSISTOR PNP 91 PDiSlOHW FTi250MHZ 
TRANSISTOR PNP SI PD»310MW FTi2S0MHJ 
TRANSISTOR PNP 81 PDi3tOMW FTI2S0MHZ 
TRANSISTOR NPN SI PD«350Mw FT6300MHZ 
TRANSISTOR PNP SI TO-39 PDllW FTHOOMHZ 


26480 
26480 
264B0 
04713 
26460 


1653-0036 

1853-0036 

1853-0036 

2N3904 

1853.0038 




AiiO; 

A«09 

AII09 

AUOIO 

AIIOII 


1853-0038 
1854-0271 
1854-0523 
1854-0215 
1853-0036 




2 
2 


TRANSISTOR PNP SI T0.39 PO»lW FTrIOOMHZ 
TRANSISTOR NPN 81 70-39 POUW FTHSOMHZ 
TRANSISTOR NPN 81 70-39 P0»lw FH150MHZ 
TRANSISTOR NPN 81 P0>350MW FTa300MHZ 
TRANSISTOR PNP SI PDi310Mw FT'iSOMHZ 


26460 
26480 
28480 
04713 
28480 


1853.0038 

1854-0271 

1654-0523 

2N3904 

1653-0036 




AII012 

Aasis 

AllBU 
AUSIS 


1854-0271 
1854-0523 
1853-0038 
1853-0038 






TRANSISTOR NPN SI T0.39 PDHW FT'ISOMHZ 
TRANSISTOR NPN SI 70-39 POalW FT'ISOMHZ 
TRANSISTOR PNP SI TO. 39 PDalW FT'IOOMHZ 
TRANSISTOR PNP SI Ta.3« PDilw FT*100MHZ 


2B480 
2B4S0 
28480 
26480 


1854-0271 
1B54.0523 
1853-0036 
1853.0036 




AaRl 

aiir; 
AaRj 

AURII 
AllRS 


0684-4701 
0684-4701 
0084-5601 
0684-5601 
0698-3153 




4 

2 
1 


RESISTOR 47 lOX .25W FC TC*. 400/^500 
RESISTOR 47 lOX ,2SW FC TC«.4©0/»S00 
RESISTOR 56 lOX ,25W FC TC«.400/«S00 
RESISTOR 56 lOX ,25w FC TCi-400/f500 
RESISTOR 3.83K |X .125W F TCiOi-100 


01121 
01121 
01121 
01121 
24546 


CB4701 
C64701 
CBS60I 
CBS601 
C4.1/8.T0.3611-F 




AIIR» 
AIIR7 
AaRS 
AIIR9 
AURIO 


0757-0280 
0698-0085 
0757-0278 
0698-3159 
0684-1811 




1 
2 

2 

5 


RESISTOR IK IX .125W F TC'Ot-lOO 
RESISTOR 2,61K IX .125W F TCiOt-lOO 
RESISTOR l,7eK IX .12SN F TCiOftOO 
RESISTOR 26. IK IX .I25M F TCiOt.lOO 
RESISTOR ISO lOX .25W FC TCi.aOO/t600 


24S46 
24S46 
24546 
24546 
OtlZl 


C4.1/8.T0.1001.F 
C4.1/6.T0.261I.F 
C4.1/8.T0.17B1.F 
C4.1/8.T0-1612-F 
CBt6U 




AllRll 
AIIRI2 
AllRlJ 
AllRia 
AllRIS 


0684-2711 
0698-0085 
0757-0278 
0698-3159 

0684-2711 




2 


RESISTOR 270 lOX ,Z5N FC TC«-400/«600 
RESISTOR 2.61K IX .125W F TCiOt-lOO 
RESISTOR 1.78K n .12SW F TCrO*.100 
RESISTOR 26. IK IX .12SW F TCi0«.I00 
RESISTOR 270 IQX .2SW FC TCp>400/«600 


0U21 

24546 
24546 
24546 
01121 


CB2711 

C4.1/e.T0.26tl.F 
C4.|/e.TO.I76l.F 
C4.1/6.T0.261Z.F 
Ca271l 




AIIRlfr 
AIIR17 
AllRIS 
AIIR19 
A4RZ0 


0684-1611 
0684-1001 
0698-3655 
0698-3155 
0757-0159 




2 
2 
2 

2 


RESISTOR ISO lOX .25w FC TC6.400/«600 
RESISTOR 10 lOX .25W FC TC«.400/tS00 
RESISTOR 56K 5X 2W HO TCiOf.200 
RESISTOR 4,64K IX .l!5W F TCiOflOO 
RESISTOR IK tX .SW F TCaOflOO 


01121 
Otlll 
27167 

24546 
28480 


CB1811 

CBlOOl 

FP42.2.T00.5602.J 

C4.t/8.T0.«641.F 

0757.0154 
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See introduction to this section for ordering information 
♦Indicates factory selected value 



Model 1311B 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 



tHRil 
t4R2i 
AURiJ 
AURiU 
illRiS 

A1IRJ7 
«aR2« 
*4Ri9 
AaR)0 

AuRJt 
AURJi 
AURJ] 
AIIRJll 
AURiS 

AIIR36 
A«R57 
AIIR3B 
AUR39 
AIIRUO 

AllRUI 
A4RII2 
AaR43 
AuRll 
AllRIIS 

AIIRa6 
AURUT 



HP Part 
Number 



0761-0031 
07t><l-0021 
06Ba-lD21 
'2100-2t92 

075r-0«!8 

ObSu-llTOl 
0761-0076 

0761>007'l 
0698-3646 
0699-36116 

0757-0080 
0698-3606 
0684-1811 
069B-361I6 
0757-0138 

06811-11701 
0684-1001 
0698-3655 
06»<I-1B1| 
0698-3155 

075T-0159 
0761-0071 
0761-0076 
076U-0021 
0761-0021 

0681-1021 
06811-1811 



1200-0185 
1205-0073 



Qty 



Description 



RESISTOR 9. IK 5X 2N MO TCiOf-200 
RESISTOR 9. IK 5X 2« MO TCiO»-200 
RESISTOR IK lOX ,25K FC TCi-100/»600 
RESISTOR-TRMR IM 20)1 C SIDE-ADJ 1-TRN 
RESISTOR S.llK IX .125111 F TC'Ot-100 

RESISTOR 17 lOX .85w FC TC»-100/t500 
RESISTOR ISK 5X IM MO TC'0«-iOO 
RESISTOR 15K Sx IW MO TCiO«-200 
RESISTOR 12K SX 2M MO TC>0f200 
RESISTOR 12K 5X 2N MO TCiOf200 

RESISTOR 4l2K IX .125M F TCiOt-100 
RESISTOR I2K 5X 2W MO TC«0t-200 
RESISTOR ISO lOX .ism FC TC»<IOO/t600 
RESISTOR 12K SX Iti MO TC>Ot-200 
RESISTOR S.llK IX ,12SW F TCiOf-100 

REsISTOr 17 lOX .25W FC TC«-100/*!00 

RESISTOR 10 lOX .25W FC TCi-100/«500 

RESISTOR 56K 5X 2H Mo TO0+-200 

RESISTOR 180 lOX .iSK FC TCi-il00/*6O0 

RESISTOR 1.6IIK IX ,12511 F TC«0t-100 

RESISTOR IK IX ,5W F TCiOt-100 

RESISTOR 15K 5X IW MO TCiO«-200 

RESISTOR 18K 5X IW MO TCiO*-20O 

RESISTOR 9.)K 5X 2« MO TC»0«-200 

RESISTOR 9. IK 5X 2W MO TCiO«-200 

RESISTOR IK lOX .25H FC TCi-100/t600 
RESISTOR 180 lOX .25W FC TC»<l00/«600 

MISCELLANEOUS PARTS 

INSULATOR-XSTR NVLON 
HEAT SINK T0-5/T0-39-CS 



Mfr 
Code 



28180 
28180 
01121 
J098J 

21546 

01121 
28480 
2S180 
27167 
27167 

19701 
27167 
01121 
27167 

24546 

01121 
01121 
27167 
01121 

21516 

28480 
28480 
28480 
28480 
2S480 

01121 
01121 



28480 
28480 



Mfr Part Number 



0764-0021 

0764-0021 

CB1021 

ET50X105 

C1-l/8-T0>llll-F 

CS4701 

0761*0076 

0761-0O74 

FR42-2-T00-12O2-J 

FF«2«2-T00«1202-J 

MF«Cl/e-T0-4J21-F 

FP42-2«T00>1202>J 

CB1811 

FF42-2-T00-1202-J 

C4.1/e.T0-5lll-F 

CBlTOl 

catooi 

FP12-2-T00-5602-J 

CBI811 

C1.1/8.T0-4641-F 

0757-0159 
0T61-0071 
0761-0076 
0761-0021 
0761-0021 

CBt021 
CBlSll 



1200-01S5 
1205-0071 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Replaceable Parts 



Model 1311B 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 



AS 

ASCI 
ASC2 
ASC] 

ASCII 
ASCS 

A5C6 

Asc; 

A5CB 
ASC9 
A5C10 

ASCII 
A5C12 
ASCI] 

Ascia 

ASCIS 

ASC16 

ASCIT 
ASCIS 
ASCI9 
ASC20 

ASC21 
A5C22 
ASC2I 
ASC?a 
ASCiS 

ASC26 
ASC87 

Ascie 

ASC2« 
ASC30 

ASC3I 
ASCSi 
ASC)] 

ASCXI 
ASC}S 

ASC16 
ASCJT 
ASC3S 

A5C39 
ASCOl 

ASCRI 
ASCR2 

A5CRJ 
ASCRa 
ASCR5 

ASCR6 
A5CR7 
ASCRS 
ASCR9 
ASCRIO 

ASCRII 
ASCR12 



ASLI 
ASL2 

ASMPI 
ASMP2 
A5MP3 
A5MP0 

A5MP5 

ASOl 
ASSi 
ASS] 

Asas 

ASOfc 

A5B7 

ASB8 

ASfiR 

ASSIO 

ASOII 



HP Part 
Number 



oi]ii>b6So; 

0160-205S 
0160>205S 

oi6o>;oss 

0I60-3S0B 

0160-1506 
OUO-ZZUI 
0U0-20S5 
01iO-205S 

oi6o.]aiij 

0I60-205S 

OI60-22tt3 
0160-221] 
0160-20SS 
0160-20S5 

01110-020] 
0110-020J 
0160-205S 
0160-20SS 
0160-20SS 

0160-20SS 
0160-1908 
0160-]1I60 
0160-31160 
0160-4906 

0160-4908 
0121-0<I7<I 
0160-3960 
0160-2055 
0160-3<I<I3 

0ieo-037<l 
0160-3A13 
0180-037U 
0I60-3<I<I3 
Ot60-]5oe 

Ot60-]508 
DI6O-344] 
0160-20SS 
0160-205S 
0160-2055 

1901-0]76 
I901.0]76 
1901-0]76 
1901-0]76 
1906-0042 

1901-0040 
1901-0045 
1901-0045 
1901-0040 
1901-0040 

1901-0050 
1901-0050 

1251-0206 

9140-0210 
9140-0210 

1205-0213 

1205-0235 

01300-21102 

01300-21103 

1205-0226 

I8S5-0262 
1853-0316 
1854-0280 
1854-0260 
1853-0069 

1853-0232 
1854-0419 
1853-0316 
1854-0221 
1854-0419 



Qty 



16 
4 
4 



Description 



Z-AXIS BOARD ASSEMBLV 

CAPACITOR-PXD .OIUF *aO-20X lOOVDC CER 

CAPACITOR-PXD ,01UF ♦80-20X lOOVDC CER 

CAPACITOR-rxD 2.7Pf ♦-,25P^ SOOVDC CER 

CAPACITOR-FXS .OlUF *8a>20( lOOVDC CER 

CAPACITOR-FXD lUF 480-20)1 50VDC CER 

CAPACITOR-FXD luF *8o-2a% SOVDC CER 

CAPACtTOR-FXO 2.7PF 4-.25PF SOOVDC CER 

CAPACITOR-FXD .OIUF ♦gO-20X lOOVDC CER 

CAPACITOR-FXD ,01UF ♦80-20X lOOVDC CER 

CAPACITOR-FXD .lUF 4eo-20X SOVDC CER 

CAPACITOR-FXD ,01UF t80«20X lOOVDC CER 

CAPACITOR-FXD 2.7PF ♦-.25PF SOOVDC CER 

CAPACITOR-FXD 2.7PF t-,2SPF SOOVDC CER 

CAPACITOR-FXD ,0IUF fBO-ZOX lOOVDC CER 

CAPACITOR-FXD ,otUF f80-20X lOOVDC CER 

CAPACITOR-FXD 3OPF ♦-SX SOOVDC MICA 

CAPACITOR-FXD 30PF t-SX SOOVDC MICA 

CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 

CAPACITOR-FXD .OIUF 480-20X lOOVDC CER 

CAPACITOR-FXD .OIUF 480-20X lOOVDC CER 

CAPACITOR-FXD .OIUF +80-20% IDOVDC CER 
CAPflCITOB-FXD .68UF +-10% 250VDC 

CAPACITOR-FXD .05UF ♦80-20X lOOVDC CER 

CAPACITOR-FXD .oSUF *eo-20X loOVDC CER 

CAPACITOR-FXD .68UF +-10% 250VDC 



CAPACITOfl-FXD .68UF +-10% 250VDC 
CAPACITOR-FXD .68UF +-10% 260VDC 
CAPACITOR-V TRMR-PSTN 0.25 • 1.25PF 600V 
CAPACITOR-FXD .lUF 480-20X SOVDC CER 

CAPACITOR-FXD lOUFt-lOX 20VDC TA 
CAPACITOR-FXD .lUF 480-20X SOVDC CER 
CAPACITOR-FXD loUF+.lOX 20VDC TA 
CAPACITOR-FXD .lUF ♦eo-20X SOVDC CER 
CAPACITOR-FXD luF *B0-20X SOVDC CER 

CAPACITOR-FXD lUF +80-20X SOVDC CER 
CAPACITOR-FXD ,1UF ♦BO-aOX SOVDC CER 
CAPACITOR-FXD .OIUF +8O-20X lOOVDC CER 
CAPACITOR-FXD .OIUF *80-20X lOOVDC CER 
CAPACITOR-FXD .OIUF f80»20X lOOVDC CER 

DIODE.GEN PRP 35V SOMA DO-35 
DIODE-GEM PRP 3SV SOMA D0-3S 
DIODE-GEN PRP 3SV SOMA 00-35 
DIODE-GEN PRP 3SV SOMA DO-35 
DIOOE-DUAL 70V VF DIFF'IOMV 

DI0DE-8WITCHING 30V SOMA 2N8 00-35 
DIODE-PWR RECT lOOV 7S0MA DO-29 
DIOOE.PWR RECT lOOV 750MA 00-29 
DIODE-SWITCHING 30V SOMA 2N3 DO-35 
DIODE-iMITCKING 30V SOMA 2NS DO-35 

DIODE-SWITCHING 80V 200MA 2N3 Do-35 
DIODE-SWITCHING eoV 200MA 2NS 00-35 

CONNECTOR-SOL CONT 8KT .04-IN-BSC-8Z RND 

COIL-MLD lOOUH sX OsSO .1SSDX.37SL6-N0M 
COIL-MLD lOOUH SX OiSO , 155DX.37SLG-NDM 

HEAT aiNK SGL T0-S/T0-J9-C8 

HEAT SINK SGL TO-lB-CS 

HEAT SINK-CLAMP 

HEAT SINK-BASE 

HEAT SINK SGL T0-S/T0-39-C8 

TRANSISTOR-JFET DUAL N-CHAN D-MODE 81 
TRANSISTOR-DUAL PNP PD'SOOMN 
TRANSISTOR-DUAL NPN PD>400Hn 
TRANSISTOR NPN 2N3227 81 TO-IS PDi]60**N 
TRANSISTOR PNP 2N4917 SI PDi200MN 

TRANSISTOR PNP SI TO-39 PO»tW FT»2ooMHZ 
TRANSISTOR NPN SI TO-39 PDilW FT>2aoMHZ 
TRANSISTOR-DUAL PNP PDlSOOMW 
TRANSISTOR-DUAL NPN PDI7S0MW 
TRANSISTOR NPN SI TO-39 PDllW FT«200MHZ 



Mfr 
Code 



2B480 

28080 
284S0 
28480 
28480 
28480 

28480 

26480 
28480 
28480 
28480 

2B480 
28480 
28480 
28480 
28480 

721)6 
721]6 

28460 
28460 
28460 

28480 
28480 
2S480 
28480 
26460 

28460 
28480 
28480 
28460 
26480 

56289 
26480 
56289 
28460 
26460 

26460 
28460 
26460 
26460 
28480 

28480 
26460 
26460 
26480 
28480 

28480 
28480 
26480 
26460 
28480 

28480 
28480 

28480 

26480 
26480 

28460 
28480 
28480 
28480 
28480 

28460 
26460 
26460 
0«T1] 
07263 

28480 
28460 
28480 
28460 
28480 



IVIfr Part Number 



01311-66S02 

0160-2055 
0160-2055 
0160-2243 
0160-205S 
0160-3508 

0l60-3S0a 

0160-2243 
0160-205S 
0160-2055 
0160-344J 

0160-2055 
0160-2243 
0160-224] 
0160-2055 
0160-2055 

DMisE300JOSOOltVlCR 

DM1SE300JOSOOWV1CR 

0160-2055 

0160-2055 

0160-2055 

0160-2055 
0160-4906 
0160-3460 
0160-3460 
0160-49O8 

0160-4908 
0121-0474 
0160-3960 
0160-2055 
0160-3443 

1SOD106X9020B2 

0160-3443 

1500106X902082 

0160-3443 

0160-3508 

0160-3508 
0160-3443 
0160-2055 
0160-2055 
0160-2055 

1901-0376 
1901-0376 
1901-0376 
1901-0376 
1906-0042 

1901-0040 
1901-0045 
19ol-00«5 
1901-0040 
1901-0040 

1901-0050 
1901-OOSO 

1251-0206 

9140-0210 
9140-0210 

1205-0213 

1205-0235 

OI3O0-211O2 

01300-21105 

1205-0226 

1655-0262 
1653-0316 
1654-0280 
2N3227 

2N4917 

ia53-0232 

1654-0419 
1853-0316 
1654-0221 
1854-0419 



6-18 



See introduction to this section for ordering information 
♦Indicates factory selected value 



Model 1311B 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 



HP Part 

Number 



Qty 



Description 



Mfr 
Code 



Mfr Part Number 



»5R1 
tSR2 

t5R3 

tSRll 
*5R5 

1SR6 
»S»7 

Asna 

ASI)« 
ASRIO 

*5i»ll 

»;ri2 

A5FI1] 

*!R|tl 
tSRI! 

tSRlb 
»5R1T 
*!Ria 
*JR19 
AJR20 

ASR21 
A5R22 
ASR2I 

A!l«2a 
A5R2S 

»SR2» 
»5I'27 
ASAiB 
ASR24 
A5RSII 

A5R31 
A5R32 
ASRll 
ASR]<I 
A5R3S 

ASRJ6 
ASR57 
ASRao 
ASROl 
ASR1I2 

ASR03 
ASRia 
A5RIIS 
ASR«6 
ASRII7 

ASRas 

ASR<|9 
ASH50 
ASR5I 
ASRS2 

ASR5J 

ASRSU 
ASR!5 

A5R!6 
A5R57 

ASR5S 
A5R54 

ASR60 
ASR61 
ASRbZ 

A5Rb3 
A5R6a 
ASRbS 
ASR66 

AS81 

A5U1 
ASUl 
A5U3 

ASVl 
ASV2 
A5V3 
ASVa 
ASV5 



07S7>0'><I2 
064S>76lie 
0757.03»1 
0757-0391 
0757-0298 

0757-0208 
0757-0115 
0757. 0(115 
0757. 0«31 
0757.0418 

0757.0»3« 
069B.3150 
2100.3353 
2100.3352 
0757.0II'I2 

0757-0«16 
0757-0719 
0757-0720 
2100-3026 
0757-0338 

0757-0338 
0698.3132 
0757-0411 
O75T.0411 
0696.3431 

0698.3431 
0757-0274 
0757-0406 
0757.0408 
0757.0405 

0757-0403 

0757.0442 

0757.0442 

0757-0443 

0757.0441 

2100-2574 
0757-0449 
0757.0391 
07S7.0391 
0757-0725 

0757-0730 
0757-0730 
0757-0725 
0757-0845 
0698-3417 

0698-3431 
0698-3431 
0761-0076 
0761-0076 
0761-0016 

0687-4721 
0687.1051 
0757.0465 
0757.0280 
0757-0408 

0757-0461 
0757-0283 
0757-0465 
0757-0473 
0757-0280 

0757-0465 
0757.0473 
0687.2711 
0757.0280 

310I.1341 

1820-0427 
1820.0352 
1820-0681 

2140-0008 
2140-0008 
2140-0008 
2140.0008 
2140-0008 



RESISTOR lOK 1« .I25W f TCiO«-100 
RESISTOR 50 IX .25W MQ TCaOf-lOO 
RESISTOR 39.2 IX .125W F TCiOf-lOO 
RESISTOR 39.2 u .125W F TdOflOO 
RESISTOR 9,09K U .125N F TCiOt-100 

RESISTOR 9.09K iX .t25N F TCiOf-100 
RESISTOR 475 IX ,12SM F TCiO«-100 
RESISTOR 475 IX .J25W F TC>0*-100 
RESISTOR 2.43K tX .125N F TCiOt-100 
RESISTOR 619 IX .125W F TC'Ot-lOO 

RESISTOR 3.65K (X .125N F TCio^-lOO 
RESISTOR 2.I7K K ,125W F TCiOt-lOO 
RESISTOR-TRMR 20K lOX C SIDE.ADJ 1>TRN 
RESISTOR. TRMR |K lOX C SIDE-ADJ 1-TRN 
RESISTOR lOK IX ,125W F TCiOf-100 

RESISTOR 511 IX .i2S»< C Tdo^-lOO 
RESISTOR 221 IX .25N F TCaOflOO 
RESISTOR 243 IX .25N F TC'Ot.lOO 
RESISTOR-TRMR 20 lOX C SIDE-ADJ 1-TRN 
RESISTOR IK IX .25M F TC'OflOO 

RESISTOR IK IX .25W F TOOf-lOO 
RESISTOR 261 IX .125M F TCaO*-100 
RESISTOR 332 IX .12SW f TCiOflOO 
RESISTOR 332 IX .125W F TOOI-lOO 
RESISTOR 21.7 IX .125M F TCiO«-100 

RESISTOR 23.7 IX .I35W F TCaO«-100 
RESISTOR 1.21K iX .125«l F TCiOt-100 
RESISTOR 243 IX .12SM F TCiO«-100 
RESISTOR 243 IX .12SN F TCiO*-100 
RESISTOR 121 IX .125KI F TC*0*-100 

RESISTOR 121 IX .125M F TCiOflOO 
RESISTOR lOK IX .125KI F TCiOflOO 
RESISTOR lOK IX .125N F TCiOflOO 
RESISTOR 11K 1% .125W F TCOi-lOO 
RESISTOR 6.25K IX .125W F TCiOt-lOO 

RESISTOR-TRMR 500 lOX C SIDE-ADJ 1-TRN 
RESISTOR 20K tX .125W F TCiOt-tOO 
RESISTOR 39.2 IX .125M F TCI04-100 
RESISTOR 39.2 1% .12SW F TCaO««lQO 
RESISTOR 475 IX .25M F TOOflOO 

RESISTOR 750 IX .25X1 F TdOflOO 

RESISTOR 750 IX .2514 F TCiOflOO 

RESISTOR 475 IX ,2SW F TCiO^-tOO 

RESISTOR 18. 2K |X .5W F TOOt-lOO 

RESISTOR 23. 7K IX .5M F TC«0t-100 

RESISTOR 23.7 IX .125W F TCiO*-100 
RESISTOR 23.7 IX .125W F TdOflOO 
RESISTOR 18K SX IH MO TCiO«-200 
RESISTOR 18K 5X IW MO TCiO^-iOO 
RESISTOR 7.SK 5X IM MQ t:«O».2O0 

RESISTOR 4.7K lOX ,.5M CC TCiO*647 

RESISTOR IM tOX .SN CC TdOtlOOO 

RESISTOR lOOK IX .125N F TCiOt-lOO 

RESISTOR IK IX .125M F TdOt.lOO 

RESISTOR 24] IX .12SW F TCiOI-lOO 

RESISTOR 68. IK \x .I25M F TCiO'».|00 

RESISTOR 2K |X .I25M F TC>0*.|00 

RESISTOR lOOK IX .125W F TOOt-lOO 

RESISTOR 22IK tX .125N F TCaOflOO 

RESISTOR IK IX .125rt F TOOflOO 

RESISTOR lOOK IX .125M F TC'Ot-lOO 

RESISTOR 22IK 1( .I2SW F TCiOi-lOO 

RESISTOR 270 lOX .SM CC TCi0f529 

RESISTOR IK IX .12SW F TCaOf-lOO 

SNITCH-SL SPOT SUBMIN ,5A 125VAC/DC 

IC MODULATOR TO-lOO 

TRANSISTOR ARRAY 

IC SATE TTL S NAND QUAD 2-INF 

LAMP-SLOM AlA 11S/S9V0C 500UA T-2-BULB 

UAMP-SLOM AlA IIS/59VDC 500UA T-Z-BUUS 

UAMP-BLDM AlA It5/S9VDC 500UA T-2-BULa 

LAMP^GLDM AlA t)5/59VDC SOOUA T-Z-BULB 

I.AMP-6L0W AlA IIS/59VDC 500UA T-Z-BULB 



24546 
28480 
24546 
24546 
19701 

19701 

24546 
24546 
24546 
24546 

24546 
24546 
32997 
28480 
24546 

24546 
24546 
24546 
28480 

24546 

24546 
24546 
24546 
24546 
01888 

01888 

24546 
24546 
24546 
24546 

24546 
24546 
24546 
28480 
24546 

109S1 

24546 
24546 
Z4546 
Z4546 

24546 
Z4546 
24546 
28480 
2S460 

01888 
01888 

28480 
2B4S0 
2B480 

OIIZI 
OllZl 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
OllZl 
24546 

284S0 

04711 
019ZB 
01295 

2e4B0 
2B4B0 
2B4S0 

2B4B0 
28480 



C4-1/8.TO-I002-F 

0698-7648 

C4-l/a-T0-19RZ-F 

C4-1/8-T0-I9R2-F 

MF4C1/8-T0.909I.F 

MF4C1/8-T0.9091.F 

e4.1/8-T0»475R-F 

C4.1/8.T0-475R-F 

C4.1/8.T0-Z4I1-F 

C4-l/8.T0-k|9R-F 

C4-I/8-T0-165I-F 
C4-1/8.T0-2171-F 
1186X-Y46-201 
2100-11:2 

C4.1/8-TO-1002-F 

C4-|/8-To«51lR-f 

CS-1/4-T0-2Z1R-F 

C5.1/4-T0-241R-F 

2100-1426 

C5.1/4.TO-1001-F 

C5-I/4.TO-1001-F 
C4-l/e-TO-Z6IO.F 
C4.1/8.T0-I12R-F 
C4.1/8.T0-112R-F 
PME55-1/8.T0-21R7-F 

PMESS-I/S-TO-ZIRT-F 

C4-I/8-T0-1Z11-F 

C4-1/8.T0.Z41R-F 

C4-1/8-T0-Z43R-F 

C4.|/8.T0-lZtR-F 

C4-1/8.T0-IZ1R-F 

C4-l/8.Ta-100Z-F 

C4-l/a-TO-l002-F 

0757-0443 

C4.1/8.T0-S95I.F 

ET50X501 

C4.1/8-TQ-Z0OZ-F 

C4.1/8-T0-I9RZ.F 

C4.t/8.T0-I9R2-F 

C5.1/4-T0-475R-F 

C5.I/4.T0-751-F 

C5.1/4.T0-751-F 

C5.1/4.TO-47SR-F 

0757-0845 

0698-1417 

PME55.1/8.T0.21R7-F 

PME55-1/8-T0-2IRT-F 

0761-0076 

0761-0076 

0761-0016 

EB47Z1 

EStOSl 

e4-|/8-T0-1001-F 

C4-l/8-Ta-100l-F 

C4.t/8-T0-24IR-F 

C4.1/8-T0-68IZ-F 
C4-|y8-T0>2001-F 
C4-l/8-T0>1001>F 
C«-l/8-T0-ZZll>F 
C«-l/8-T0>100l-F 

C4-I/B-TO-100I-F 
C4-l/8.T0>ZZli-F 
EB27I1 
C4-l/8-T0-t00l-F 

1101-II4I 

Mei496B 

CAIOIS 

SN74SO0N 

2140-OOOB 
2140-0008 
2140-OOOB 
Z140-00OS 
ZI40-000B 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Replaceable Parts 



Model 1311B 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 



HP Part 
Number 



Qty 



Description 



Mfr 
Code 



Mfr Part Number 



A5V6 
A5V7 

ASVRl 
A5VRJ 
A5VR3 
A5VPII 
A5V95 



;i«0.0008 
JIOO-OOOS 

I902.0I«II 

i«02-ooai 



L*MP>GLOW tlA nS/59VDC SOOU* T>2-BULB 
L*MP>GLOW AlA tl5/S«VDC 500UA T»2>BULB 

DIOOE.ZNR B.25V 5X D0>7 PDI.<IN TCi*.0S3X 

DIODE>ZNR 9.09V SX DO-T PD^.DN TCif.OSTX 

DIOOE>ZNR 16.2V SX D0>7 PDi.lIN TCat.066X 

OIODE-ZNR S.llV !X D0.7 PDa.llN TCa-.009X 

DIODE.ZNR S.tlV 5X DO. 7 PDi.dN TCa-.009X 



2B<lB0 
2ailB0 

2(IIB0 
2BIIB0 
iSIIBO 
2S1IB0 
ZSDBO 



ZKIO'OOOB 
JltlO'OOOB 

1902>I139 
1902'It<l9 
1902-OlBII 
1902>00'I1 

1902'aooi 
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See introduction to this section for ordering information 
♦Indicates factory selected value 



Model 1311B 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 


HP Part 
Number 


C 
D 


Qty 


Description 


Mfr 
Code 


Mfr Part Number 


A6 


01J17>66501 


4 


1 


PC BOARD ASSEMBLY-FOCUS 


28480 


01317-66501 


A6CI 
AtC2 
AbC) 
AbCU 
A6CS 


0160>3UaS 
0|(IO>020J 
0160-3670 
0121.0«7« 
0170-0022 




7 

1 
3 
1 
1 


CAPACITOR-FXO .lUF f8o-20X 50V0C CER 
CAPACITOR-FXD 30PF «-5X SOOVOC HICA 
CAPACITOR-FXO .lUF ♦-20« 200V0C CER 
CAPACITOR-V TRMR.PJTN .3-l.SPF 600V 
CAPACITOR-FXO .lUF «-20X 60OVDC POLVE 


28480 
72136 

28480 
28480 
28480 


0160-3443 

OM15ES00J05Q0WV1CR 

0160-3670 

0121-0474 

0170-0022 


A6C6 
A6C7 
A6C9 
A6C« 
A6CI0 


0160-3670 
0160-3007 
0IS0-037II 
OI60-3'1'13 
0I60-3IIU3 




1 
2 


CAPACITOR-FXO ,1UF t-20X 200VDC CER 
CAPACITOR-FXO 4700PF ♦•20K 4KVDC CER 
CAPACITOR-FXO lOUFt-loX 20VDC TA 
CAPACITOR-FXD ,1UF ♦80-20X 50VDC CER 
CAPACITOR-FXD .]UF f80-20ll 50VOC CER 


28480 
28480 
56289 

28480 
28480 


0160-3670 

0160-3007 

1S0DI06X9020B2 

0160-3443 

0160-3443 


A6CU 
A6Ct2 
A6C13 
A6C1II 
A6CIS 


0i60-3<l43 
0160-34V3 
Oieo-0374 
0160-0168 
0160-0168 




4 


CAPACiTOR-FXD .luF *8o-20X 50VDC CER 
CAPACITOR-FXD .lUF ♦80-20X 50VDC CER 
CAPACITOR-FXD 10UF+-10X 20VDC TA 
CAPACITOR-FXD .lUF ♦-10X 200VDC POLYE 
CAPACITOR-FXD .lUF «-IOX 200VDC POLVE 


2B480 
28480 
56289 

28480 
28480 


0160-3443 

0160-3443 

I50D106X9020B2 

0160-0168 

0160-0168 


A6CI6 
A6C17 
A6C18 
A6C19 

A6C20 


0160-0168 
0160-016B 
0160-2207 
0160-31X13 
0160-3443 




1 


CAPACITOR-FXD ,1UF flOX 200VDC POLVE 
CAPACITOR-FXD .luF «-10X 200VDC POLYE 
CAPACITOR-FXD 300PF t-5X 300VDC MICA 
CAPACITOR-FXD .lUF ♦80-20X 50VDC CER 
CAPACITOR-FXD .lUF f80-20X SOVOC CER 


28480 
28480 
28480 
28480 
28480 


0160-0168 
0160-0168 
0160-2207 
0160-3443 
0160-3443 


AbCZl 
A6C22 


0160-3670 
0140-0178 




1 


CAPACITOR-FXO ,iUF ♦•20X 200VDC CER 
CAPACITOR-FXD 560PF t- 2X SOOVOC MICA 


28480 
72136 


0160-3670 
DM15F561SOS0ONVICR 


AbCRl 
AtCR2 
A6CRJ 
A6CRa 
A6CRS 


1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 




24 


OID0E-8WITCHINC SoV 5oMA 2N8 DO-35 
DIOOE-awITCHING 30V 50MA 2NS 00-35 
OIODE-awITCHINB 30V 50MA 2NS 00-35 
DIODE-SWITCHINS 30V SOMA 2NS 00-35 
DIOOE-SWITCHINC 30V SOMA 2NS 00-35 


28480 
28480 
28460 
28460 
28480 


1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 


A6CR6 
A6CR7 
A6CRe 
A6CR9 
A6CR10 


1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 






DIODE-ewiTCHING 30V SOMA 2N8 DO-35 
DIODE-SNITCHING 30V SOMA 2N8 DO-35 
DI0DE-8HITCHINC 30V SOM* 2NS 00-35 
DIODE-SMITCHING 30V SOMA 2N8 00-35 
DI00E-8NITCHING 30V SOMA 2N8 00-35 


28480 
28480 
28480 
28480 
28480 


1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 


A6CR11 
A6CR12 
A6CR1I 
A6CR14 
A6CRIS 


1901.0040 
1901-0040 
1901-0026 
1901-0026 
1901-0O26 




4 


DIOOE-SWITCHING SOV SOMA 2Ns 00-35 
DIODE-SNITCHING SOV SOMA 2NS 00-35 
DIODE-PNR RECT 200V 750HA DO-29 
DIDDE-PNR RECT 200V 750HA 00-29 
DIODE-PNR RECT 200V 750MA 00-29 


28480 
28480 
28480 
28480 
23480 


1901-0O4O 
1901-0040 
1901-0O26 
1901-0026 
1901-0026 


A6CR16 
A6CRt7 
A6CR>a 
A6CRJ» 
A6CR20 


1901-0026 
1901-0040 
1901-0040 
1901-0040 
1901-0040 






OIODE-PWR RECT 200V 750MA DO-29 
DIODE-SMITCHlNG SOV SOMA 2NB 00-35 
DIODE-SWITCHING SOV SOMA 2NB 00-35 
DIODE-SNITCHING SOV SOMA 2NS 00-35 
DIODE-SNITCHING SOV SOMA 2NS 00-35 


26480 
28480 
28480 
28480 
28480 


1901-0026 
1901-0040 
1901-0O4O 
1901-0O4O 
1901-0040 


A6CR2t 
AtCR22 
A6CR23 
A6CR24 
AtCR25 


19OI-0O4O 
1901-0040 
1901-0040 
1901-0040 
1901-0040 






OIDDE-SNITCHING SOV SOMA 2NS 00-35 
DIDOE-SNITCHING SOV SOMA 2NB 00-35 
DIODE-SNITCHING SOV SOMA 2NB 00-35 
DIODE-SWITCHING SOV SOMA 2N8 D0-S5 
DIODE-SWITCHING SOV SOMA 2NB 00-35 


28480 
28480 
28480 
28480 
28460 


1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 


A6CR26 
A6CR27 
A6CR2a 


1901-0040 
1901-0040 
1901-0040 






DIODE-SNITCHING SOV SOMA jNS DO-SS 
DIODE-SNITCHING SOV SOMA 2N8 00-35 
DIODE-SNITCHING SOV SOMA 2NS D0-S5 


28460 
28480 
28480 


1901-0040 
1901-0040 
1901-0040 


A6E6 
A6C7 
A6Ct 
A6E9 


1205-0213 
01300-21102 
SO4O-04O1 
01300-21103 




1 
1 
1 
1 


HEAT SIHK SBk T0>5/TD'S9-C8 
HEAT SINK-CLAMP 

SUPPORT-CAPACITOR 
HEAT SINK-BASE 


28480 
28480 
28480 
28480 


1205-0213 
01300-21102 
5040-0401 
01300-21103 


A6Lt 
A6L2 


9100-2276 
9100-2276 




2 


COIL-MLD lOOUH lOX Q'SO .09SDX.2SLG-NDM 
COIL'MLD tOOUH lOX Q*SO .095DX.25La-N0M 


26480 
28480 


9100-2276 
9100-2276 


AbOl 
A6Q2 
A6QS 
A6a« 
A6QS 


1853-0036 
I85I-0C38 
1853-0036 
1853-0036 
1854-0215 




15 

3 


TRANSISTOR pNP 8l PDiSlOMN FT«250MHZ 
TRANSISTOR PNP 81 PDpSIOMW FT»250MHZ 
TRANSISTOR PNP SI POpSIOMN FTi250MHZ 
TRANSISTOR PNP 81 P0»S10MN FT»250MHZ 
TRANSISTOR NPN SI POaSSOMN FTiSOOMHZ 


28480 
28480 
26480 
28480 
04713 


1853-0036 
1653-0036 
1853-0036 
1653-0036 
2N3904 


AbBft 
A607 
AbQS 
A6Q« 
A6B10 


1853-0036 
1854-0215 
1853-0036 
1853-0036 
1853-0036 






TRANSISTOR PNP SI PDiSlOMN FT«250MHZ 
TRANSISTOR NPN SI PDiSSOMN FT«300MHZ 
TRANSISTOR PNP SI PDISIOMN FTi250MHZ 
TRANSISTOR PNP SI PDiSlOMN FTi250MHZ 
TRANSISTOR PNP 81 PD>310MN FT>250MHZ 


28480 
04713 
28480 

28480 
26480 


185S-00S6 

2NS904 
1653-0036 
1653-0036 
1853-0036 


A6atl 
AbQlJ 
AkOU 
AftOlS 


1854-0092 
1853-0036 
1853-0036 
1853-0036 




1 


TRANSISTOR NPN 81 P0l200MN FTiBOOMHZ 
TRANSISTOR PNP SI PDiSlOMN FT»250MHZ 
TRANSISTOR PNP SI PDPSIOMN FTiZSOMHZ 
TRANSISTOR PNP 81 POpSIOMn FTpZSOMHZ 


28480 
28480 
28460 
28480 


1854-0092 
1853-0036 
1853-0036 

1853-0036 


A6Q16 


1853-0036 






THANSISTOR PNP SI PD=310MW FT=250MHZ 


284B0 


1853-0036 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Replaceable Parts 



Model 131 IB 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 


HP Part 
Number 


C 
D 


Qty 


Description 


IVIfr 
Code 


Mfr Part Number 


'6017 


iRSo.oaou 




2 


TRANSISTOR NPN 81 TO-IB RDI360MW 


28480 


1854-0404 


«6Q18 


1BSJ.0016 






TRANSISTOR PNP 81 POiJlOMW FTi250MH2 


2S4B0 


1853-0036 


<6Q19 


tssii.oaoi 






TRANSISTOR NRN SI TD-18 RDI360MN 


21480 


1854-0404 


n>aio 


t8S3-0036 






TRANSISTOR PNP SI PD131OMN FTi250MHZ 


28480 


1853-0036 


• 6021 


i8Sa.o2l4 




1 


TRANSISTOR NPN 2N3440 81 TO-5 PD'IM 


0192B 


2N3440 


l^iOi? 


18S4.0215 






TRANSISTOR NPN SI PDI350MN FT>300MHZ 


04713 


2N3904 


*6Q!3 


18S3>oaS6 






TRANSISTOR PNP 81 PDI310MW FTi250MHZ 


2S4S0 


1853-0036 


tbOia 


1853-OOJS 




1 


TRANSISTOR PNP SI 70-39 POPIW FT«100MMr 


28480 


1851-003S 


«6a2S 


1BSII>0II19 




1 


TRANSISTOR NPN SI TO-59 PD»IW FT"200MHZ 


2(480 


1854-0419 


A6R1 


068II.(|701 




lb 


RESISTOR 47 lOX .25W FC TCi-400/*5ao 


01121 


CB470I 


A6ft2 


07!7-0'iS9 




8 


RESISTOR 6.81K it .125)11 F TCiOt-lOO 


24546 


C4-1/8-T0-6SII-F 


tbii] 


07S7.0317 




I 


RESISTOR 1.53K |X ,125M F TCiOf-100 


24546 


C4.1/8.T0-1ISI-F 


tbRll 


07S7>aa]9 






RESISTOR 6.B1K n .125W F TCiOt-100 


24546 


C4.1/8-T0-6Btl-F 


t6R5 


Ob8(|.(|701 






RESISTOR 47 10( .2SM FC TC9-400/*500 


01121 


CB470I 


• 6R6 


07S7-043B 




16 


RESISTOR 5. UK IX .125H F TCiOftOO 


24546 


C4-1/B-T0-5IU>F 


«6R7 


0757-0II3B 






RESISTOR S.llK It ,125W F TdOf-lOO 


24546 


C4.1/S-T0-S1U-F 


t6RB 


07S7.0«S8 






RESISTOR 5. UK IX ,125H F TdO^-lOO 


24546 


C4-1/8-T0-SUI-F 


»6R« 


0757.0138 






RESISTOR 5. UK IX .125H F TCpO*-JO0 


24546 


C4.|/8-T0-(UI-F 


AbRlO 


2100>33S2 




B 


RESISTOR-TRMR IK lOX C SIDE-ADJ 1-TRN 


28480 


2100-3352 


«6R11 


2100-S3S2 






RE8I8T0P-TRMR IK lOX C SIDE-ADJ 1-TRN 


28480 


2100-3352 


i6R12 


0757>oaib 




9 


RESISTOR 5U IX .125W F TOOflOO 


24546 


e4-l/6-T0-5IIR-F 


A6RIS 


07S7>0416 






RESISTOR 511 IX ,125W F TCPO*-100 


24546 


C4.I/8.T0-S1IR-F 


A6RU 


0b8(|.«731 




4 


RESISTOR 47K lOX .25)1 FC TCi-«00/t800 


01121 


CB473I 


A6R1S 


0b8l|.a7»l 






RESISTOR 47 tOX ,25M FC Tei-4O0/*S00 


oust 


CS470I 


A6Rl« 


07S7-0«39 






RESISTOR 6.81K IX .I2SM F TCaOt-100 


24546 


C4.I/8.T0-6SI1.F 


A6R17 


07S7-oa2U 




1 


RESISTOR I.IK IX .125N F TCiO*-100 


24546 


C4.|/8.T0«tl01-F 


A6R1» 


0757.0139 






RESISTOR 6.S1K ix .125N F TCiOt-tOO 


24546 


C4.1/8.T0-68U-F 


A6RI* 


0684-11701 






RESISTOR 47 lOX .2514 FC TC*-400/M00 


ouit 


CS4T01 


A6R20 


07S7-0»SB 






RESISTOR 5, UK IX .125N F TCiOf 100 


24546 


C4-l/e-T0-5UI*F 


A6R21 


07S7-0438 






RESISTOR 5, UK IX .12SW F jCPOflOO 


24546 


e4-l/S-T0-5UI-F 


A6R22 


07S7-Oil3e 






RESISTOR 5. UK IX .1Z5W F TClO«-100 


24546 


C4-I/B-T0-I1U-F 


AbR2J 


2100«S3S2 






RESISTOR-TRMR IK lOX C SIDE-ADJ 1-TRN 


284S0 


2100-3352 


AbR2ll 


2100O3S2 






RESISTOR-TRMR IK lOX C SIDE-ADJ 1-TRN 


28480 


2100-3351 


AbR2S 


0757-0II3B 






RESISTOR 5. UK |X .125N F TCaOf-lOO 


24546 


C4-t/8-T0-5Ul-F 


A6R26 


0757.01^ 






RESISTOR 511 IX .IZSH F TCiOftOO 


24546 


C4-1/B.T0-IUR-F 


A6R27 


0757>OII16 






RESISTOR 511 IX .125N F TCiOflOO 


24546 


C4.1/S.T0-S11R-F 


A6R28 


0bB«.4731 






RESISTOR 47K lOX .25N FC TCi-400/f800 


01121 


CS4731 


A6R29 


0bB4>4701 






RESISTOR 47 lOX .25H FC TC«-400/t500 


01121 


CB4701 


««R10 


06B4«4701 






RESISTOR 47 lOX .251 FC TC«-400/«500 


01121 


CB47ai 


A6RJ1 


07S7-04J4 




2 


RESISTOR 432 IX .125W F TCaO*-|00 . 


24546 


C4-I/S-T0-432R-F 


AbR32 


07S7.0414 






RESISTOR 432 IX ,125W F TCaOt-lOO 


24546 


C4-I/S-T0-432R-F 


A6RJS 


07S7-0409 




4 


RESISTOR 274 IX .125W F TC'Ot-lOO 


24546 


C4.I/S-T0-274R.F 


A6R1II 


0757-0280 




6 


RESISTOR IK IX .125N F TCiO*-100 


24546 


C4-1/B-T0-I001-F 


A6RJS 


0757-0409 






RESISTOR 274 IX .125N F TCaOftOO 


24546 


e4.1/S-T0-274R-F 


A6R36 


0757-0280 






RESISTOR IK IX .125N F 7:>0t-l00 


14546 


C4-1/8-TO-I001-F 


A6R37 


0757-0728 




1 


RESISTOR 619 IX .25H F TCiOf 100 


24546 


C5-1/4-T0-619R-F 


A6RIB 


0757-0907 




2 


RESISTOR 200 2X .12SW F TCaOf-lOO 


24546 


C4-1/S-T0-20I«S 


A6RJ9 


0757-0907 






RESISTOR 200 2X .I25N F TCaOf 100 


14546 


C4.1/S-T0-20I-S 


A6R0O 


0757-0280 






RESISTOR IK IX .125H F TCaOt-lOO 


24546 


C4.|/S.TO«IOO>«F 


A6RIII 


0698-0085 




1 


RESISTOR 2.61K IX .I25N F TCao«-IO0 


24546 


C4-I/8-T0-I6II-F 


A6RII2 


0757-0346 




> 


RESISTOR 10 tX .I25N F TCaOf-100 


24546 


C4.1/B-T0-I0R0*F 


AbRIl 


2100-2574 




1 


RESISTOR-TRMR 500 lOK C SIDE-ADJ l-TRN 


30983 


ET50X501 


A6Rlia 


2100-3274 




2 


RESISTOR-TRMR |oK I0( C SIDE-ADJ 1-TRN 


28480 


2100-3274 


A6RIIS 


0757-0437 




1 


RESISTOR 4.75K ix .I25N F TCaOflSO 


24546 


C4-1/B-T0-4TI1-F 


A6RII6 


0757-0283 




1 


RESISTOR 2K IX .|25r« F TCaOf-lSO 


24546 


C4-1/8-T0-2001-F 


A6RII7 


2100-2489 




1 


RESISTOR-TRMR 5K lOX C SIDE-ADJ l-TRN 


I09S3 


ET50X502 


A6RUS 


0684-4701 






RESISTOR 47 lOX .25W FC TC«-400/»500 


01121 


eB4701 


A6RII9 


0684-4701 






RESISTOR 47 lOX .25|i| FC TCa-400/*500 


01121 


CB4701 


A6R!0 


0687-4711 




2 


RESISTOR 470 lOX .5N CC TClOtSZf 


01121 


EB471t 


A6RS1 


06B4-3901 




3 


RESISTOR 19 lOX .25i<l FC Tei«400/*100 


01121 


CS390t 


A6RS2 


0687-4711 






RESISTOR 470 lOX .5N CC TCaO*52* 


OtlZI 


EB47U 


A6RS4 


0684-4701 






RESISTOR 47 lOX .25N FC Tea-400/*500 


01121 


CB4701 


A6R5S 


0757-0439 






RESISTOR 6.BIK IX .125W F TCaO^-lOO 


24546 


C4«I/S-TS>6SI1-F 


AbRjt 


0757-0421 




2 


RESISTOR 825 1% .II5N F TCaOflOO 


24546 


C4-l/(«T0«SaiR>F 


A6RS7 


0757-0439 






RESISTOR 6.8IK |X ,125N F TCao*.|00 


24546 


C4.1/S-T0>6Sll-r 


A6RS8 


0684-4701 






RESISTOR 47 lOX .25tt FC TCa-400/flOO 


Ollll 


CB470I 


A6RS9 


0757-0438 






RESISTOR S.UK |X .I25W F TCaO*-IOO 


24546 


e4.t/S>T0-ltU«F 


AiRtO 


0757-0438 






RESISTOR S.llK IX .I25N F TCaO*-100 


24546 


e4-t/S.T0>IUI-F 


A6R61 


2100-3352 






RESISTOR-TRMR |K lOX C SIDE-ADJ 1-TRN 


284S0 


1100-3151 


AkR62 


21O0-3352 






RESISTOR-TRMR |K lOX C SIDE-ADJ t-TRN 


28480 


2100-3352 


A6R63 


0757-0438 






RESISTOR 5. UK |X .I25W F TCaot-lOO 


24546 


C4.1/S.TB-int«F 


A6R»a 


0757-043B 






RESISTOR S.llK IX .I25M F TCaO*-100 


24546 


C4-t/8-T0-IUI-F 


AtRbS 


0757-0416 






RESISTOR 511 IX .125N F TCaOt-ISO 


24546 


e4>l/B>T0>lltR>F 


AbRbb 


0757-0416 






RESISTOR 511 IX .125W F TCaO*-IOO 


24546 


e4-t/B>T0>i}lR>F 
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See introduction to this section for ordering information 
♦Indicates factory selected value 



Model 1311B 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 



HP Part 
Number 



Qty 



Description 



Mfr 
Code 



Mfr Part Number 



i6R6T 
A6R68 
t6R69 
1AR70 
»6R71 

*6il7J 
«6B71 

16R7II 
46R7S 
t6D76 

46l'77 
t(iR78 

A6R79 
A6R8I) 

t6Rai 

461)62 
«6Re) 
i6Fiaii 
i6Ref 

AbRe6 

16Re7 
A6>i8a 
A6RB9 
AbR90 
AbRIl 

A6R92 
AbR'l 
A6P91I 
A6R9! 
A6R96 

A6R97 

A6R98 

A6RI0O 

A6RI01 

A6RI0: 

A6R10J 
46R10<I 
A6R10S 
A6RI06 
A6Rt07 

A6Rloa 

A6R1I>9 
46R110 

46VR5 
A6VRII 



06ei|.ll7]t 
06e«.l|70l 
0757.0II39 
0757-0«2l 
07!7.0'I3'> 

0694-aTOl 
0757.0«38 
il00-33S2 
2100-J3!2 
0757.0'IS6 

075T.0138 
0757.0136 
0757-0116 
0757«0116 
0681.1731 

0681.1701 
0681.1701 
0757.0280 
0757.0102 
0757.0291 

0757.0116 
0757.0109 
0757-0260 
2100*3271 
0757.0717 

0757-0339 
0757-0109 
0757-0280 
0681.1701 
0811.0007 

0681.1701 
0687-1701 
0757-0736 
0757-0761 
0761-0006 

0757.0736 
0757.0290 
0681.3901 
0681.3901 
0687.1821 

0687-2231 
0687-1051 
0687.6601 

1902.0011 
1902.0011 



REaiSTOR 17K ton .25W FZ TCi.10Q/«600 
RESISTOR 17 lOX .25W FC TC«.100/t500 
RESISTOR 6,81K IK ,125W r TCiOt.lOO 
RESISTOR 825 IX .125M f TCiOf.lOO 
RESISTOR 6,81K |« ,|25M F TCiO^.lOO 

RESISTOR 17 ion .25N FC TC'-100/*SOO 
RESISTOR 5. UK IX ,125i« F TCiO*-lOO 
RESISTOR.TRMR IK lOX C SIDE.ADJ I'TRN 
RESISTOR. TRHR IK lOX C SIDE.ADJ 1«TRN 
RESISTOR 5, UK IX .125W F TCiOflfO 

RESISTOR 5.nK tX .125W F TCiOi.lOO 
RESISTOR 5.11K IX ,I25W F TCiOt.loO 
RESISTOR 511 IX ,125*1 F TCiOt-lOO 
RESISTOR 511 IX ,l25W F TC«0*-100 
RESISTOR II7K loX .25W FC TCa.lOO/tSOO 

RESISTOR 17 lOX .25W FC TCi-<>00/t500 

RESISTOR 17 lOX .251(1 FC TC«-100/*500 

RESISTOR IK IX ,125l« F TC>O«.lO0 

RESISTOR 110 IX .12SN F TC*at.lO0 

RESISTOR 17.8 IX ,125W F TC"0*.100 

RESISTOR 511 1% .125M F TC'Ot.lOO 
RESISTOR 271 IX .125W F TC«0t.l00 
RESISTOR IK IX .125W F TC>0«.100 
RESISTOR.TRMR loK lOX C SIDE.ADJ l.TRN 
RESISTOR 5.11K IX .25W F TCiOflOO 

RESISTOR 3. OIK IX .25W F TC'0*«100 
RESISTOR 271 IX .125W F TCiOt-100 
RESISTOR IK IX .125N F TCiOf.lOO 
RESISTOR 17 lOX .25N FC TC>. 100/^500 
RESISTOR lOK IX 5M PW TC>0t-20 

RESISTOR IT lOX .25w FC TC'-IOO/tSOO 

RESISTOR 17 lOX .5W CC TC>04i||2 

RESISTOR 1.5K IX .25N F TC«0*-100 

RESISTOR 33. 2K IX .25M F TOO + 'lOO 

RESISTOR lOK SX i* HO TC'Ot'ZOO 

RESISTOR l,5K IX .25111 F TOO+.lOO 

RESISTOR 6.19K |X .125W F TCsOt^lOO 

RESISTOR 39 lOX .!5W FC TC«.«00/«500 

RESISTOR 39 lOX .25« FC TC«-«00/+500 

RESISTOR 1.8K lOX .5W CC TCi0*617 

RESISTOR 22K lox .SW CC TCaO«76S 
RESISTOR IM lOX .5H CC TC>0«1000 
RESISTOR 68 lOX .5H CC TC'C+IU 

DIODE. ZNR 5.11V 5X D0.7 PDi.lW TCI..009X 
DIODE. 2NR 5.UV 5X 00.7 PDl.lN TCi..009X 



01121 
01121 

21516 
21516 
21516 

01121 

21516 
2S1S0 
2B180 
21516 

21516 
21516 
21516 
21516 
01121 

01121 
01121 

21516 
21516 
19701 

21516 
21516 
21516 
28180 
21516 

21516 
21516 
21516 
01121 
28180 

01121 
01121 
21516 
21516 
2Siao 

21516 
19701 
01121 
01121 
01121 

01121 
01121 
01121 

28160 
281160 



CBII731 

CBITOI 

C1.1/B.T0>6611.F 

C1.1/B.T0-B2SR.F 

CU.l/B.T0>6Btl.F 

CB1701 

C1.|/8.T0.51U*F 
2100.1352 
2100.3352 

C4.1/B.T0.S111.F 

C1.l/B.To.S>ll-F 
C1-l/B.To.StU.F 
Cl.l/B.TO-SllR-F 
CI-l/S-To-SllR-F 
CBlTll 

CBITOt 

CBII70I 

Cl.l/S'TO.IOOl'F 

Cl.l/B.TO.lll-F 

MF1C1/8.T0»17RB«F 

Cl.l/B.To.StlR.F 

C1.1/B.T0.2T1R.F 

Cl.l/B.TO'lOOl.F 

2100.3274 

C5>l/1>T0>51tl«F 

C5.t/1.TO-I011-F 

CU.1/B.T0.271R.F 

C4.1/B.TO>1001«F 

CBITOI 

OBll.0007 

CB1701 

EB170I 

C5>t/4.TO.lS01*F 

C5.1/1.Ta»3122-F 

0761-0005 

C5.1/1.TO>1501.F 

MF1C1/8.T0.61»1.F 

CB3901 

CB3901 

EBlBZl 

CB2211 

EBIOSI 
EB6B01 

1902-0011 
1902.0011 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts 



Model 1311B 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 
Code 


Mfr Part Number 


*9 


0nM.66S0il 


1 


1 


PC BOARD ASSCM8LV-HIQH VOLTAGE 


28480 


01311.66504 


A9CI 
A9C2 
A9CS 
t9Ca 
A9CS 


0U0>178II 
0160.3SS8 

oieo.oo9« 

01600089 
0180-0197 






CAPACITOR.FxD 1000UF+75.10X 40VDC AL 
CAPACITOR.FXD .|UF f20X 50VDC CER 
CAPACITOR-FXD 100UFt7S-10X 2SV0C AL 
CAPACITORFXD lOUF +60-10% 160VOC AL 
CAPACITOR-FXD 2.2uFfl0t; 20VDC TA 


28480 
28480 
562S9 

264S0 
56269 


0180-1784 

0160.3556 

30D107G02SDD2 

0160.0168 

150D225X9020A2 


A9C6 
A9C7 
ARCS 
A9C9 
A9C10 


0160-3508 
0160-0302 
0160-3508 
0160-0166 
0160-3558 






CAPACITOR.FXD lUF «8O-20X 50VDC CER 
CAPACITDR-FXD .0I8UF t-tOX 200VDC POLYE 
CAPACITOR-FXD luF +60-20* 50V0C CER 
CAPACITOR-FXD .1UF -1-10% 200VDC POLYE 
CAPACITOR-FXD .lUF t-ZOX 50VDC CER 


28480 
28460 
26480 
28480 
28460 


0160-3508 
0160-0302 
0160-3508 
0160-0166 

0160-3556 


A9CU 
A9C12 
A9C13 
A9C19 
A9C15 


0180-2255 
0160-2055 
0160-ttia8 

ouo-aiiB 

0160-3960 






CAPACITOR-FXD 2.2UF«-20X 20VDC TA 
CAPACITOR-FXD .OIUF ♦80-20X lOOVDC CER 
CAPACITOR-FXD ,033UF ♦•20X 6KVDC 
CAPACITOR-FXD ,033UF ♦-20X 6KVDC 
CAPACITDR-FXO tOOOPF ♦-20X 8KVDC 


28480 
28480 
56289 
56289 

26480 


0160-2255 

0160-2055 

430P333060 

430P333060 

0160-3960 


A9C16 
A9CIT 
ARCIB 
A9CI9 
A9CiO 


0160-226a 
0160-2260 
0180-0269 
0160-3960 
0160-0678 






CAPACITOR-FXD 20PF t-SX SOOVDC CER 0«-30 
CAPACITOR.FXD 20PF t-SX 500VDC CER Ot-30 
CAPACITOR-FXD luF+50-IOX 150VOC AL 
CAPACITOR-FXD lOOOPF t-20X BKvDC 
CAPACITOR-FXD .OIUF «.20X 6KVDC 


26460 
26460 
56289 
26480 
28480 


0160-2264 

0160-2264 

300105G150BA2 

0160-3960 

0160-0676 


ARCai 
A9C22 
A9C8S 
A9C20 


0180-0269 
0160-05411 
0160-06Ba 
0160-11051 






CAPACITOR-FXD JUF+SO-IOX ISOVDC AL 
CAPACITOR.FXD ,022LIF t.20X 4KVDC 
CAPACITOR.FXD lOOoPP *.20X 4KVDC 
CAPACITOR.FXD .OIUF t.20X 4KVDC 


56289 
28480 
28460 
26480 


30D|056|5oBA2 
0160.0544 
0160-0664 
0160-4051 


A9CR1 
A9CR2 
A9:RJ 
A9CR0 
A9CRS 


1901-0040 
1901-0040 
1901-0C28 
1901-0028 
19PI-0P28 




11 


DIODE-SmTCHINS 30V 50MA 2N8 D0-J5 
DIODE-SWITCHING 30V SOMA 2N3 00-35 
DIOOE-PKR PECT IIOOV 750MA 00-29 
DIODE-PMR RECT 400V 750MA DO-29 
DIOOE-PWR RECT 400V 750MA 00-29 


28460 
26480 
28480 
28460 
28460 


1901-0040 
1901-0040 
190I-002S 
1901-0028 
1901-0026 


19CR6 
A9CRT 
A9:R8 
A9CR9 
A9CR10 


1901-0040 
1901-0652 
1901-0028 
1901-0028 
1901-0028 




1 


DI0DE-3KITCHING 30V 5oM« 2NS 00-35 
DIODE-HV RECT 12KV lOHA 2S0NS 
DIODE-PMR RECT 40OV 750MA DD-29 
DIODE.PMR RECT 400V 750MA 00.29 
OIODE.PWR RECT 400V 750MA 00.29 


28460 
26480 
26460 
28480 
26480 


1901-0040 
1901-0652 
1901-0028 
1901-0026 
1901-0026 


A9Cnil 
A9CRI2 
A9CRI! 
ARCRId 
A9CR15 


1901-0026 
1901-0028 
1901-0028 
1901-0028 
1901-0028 






DIODE-P*iR RECT 400V 750MA DD.29 
OIODE-PwR RECT 400V 750MA 00.29 
DIODE. PwR RECT 400V 750MA 00.29 
OIODE.PWR RECT 400V T50MA DO-29 
JJIODE-PWR RECT 400V 750MA 00-29 


26460 
26460 
26460 
26480 
26480 


1901-0026 
1901-0028 
1901-0028 
1901.0028 
1901.0028 


A9CRI6 


1906-0006 






DIODE-Fw BRDG 4oov lA 


26460 


I906-0OO6 


A9F1 


2110-0304 






FUSE 1.5A 250V i.25X,25 UL 


26480 


2110-0304 


A9L1 
A9LJ 


9l40-0l7l 
9140-0138 






CDIL-MLD 40UH lOX Q«20 .296DX.968LG.N0M 
COIL.MLD laoUH 5X 0»65 . 155DX.375L0.NDM 


28480 
28480 


9140.0171 
9140.0138 


A903 


I884-0064 






thyristor.scr VRRM>200 


03508 


Cla6B4l 


A9R1 
A9R2 
A9R3 
A9RII 
A9RS 


0687-3921 
0687-3311 
0757-0486 
0757-0488 
0698-3620 






RESISTOR 3.9K loX .5w CC TC»0*607 
RESISTOR 330 lOX .5W CC TC"0t529 
RESISTOR 7S0K IX .125W F TCaOf.lOO 
RESISTOR 909K jx .125W F TC«0*.lOO 
RESISTOR 100 5X 2w mq TC>0f.200 


01121 
01121 

26460 
26460 
26480 


EB3921 
EB3311 

0757.0486 
0757.0488 
0696.3620 


A9R6 
A9R7 
A9R9 
A9R9 
A9RtO 


0683-0335 
0757-0465 
0663-2265 
0757-0465 
0684-1011 






RESISTOR 3,3 5X .25N FC TC*.400/«500 
RESISTOR loOK IX ,125W F TCaOflOO 
RESISTOR 22M 5X .2SM FC TCi.90O/*l2OO 
RESISTOR lOOK IX .12SW F TCiOt.lOO 
RESISTOR too lOX .2SM FC TC<.400/tSOO 


oust 

24546 
01121 
24546 
01121 


CB33G5 

C4.1/6.T0.1003.F 
CB2265 

C4.1/8.T0-1003.F 
CBlOll 


A9R11 
A9R12 
A9RIJ 
A9RIII 
A9RIS 


0757-0479 
0684-1021 
0697-3911 
0757-0273 
0757-0440 






RESISTOR 392K IX .125W F TC'0«.10O 
RESISTOR IK lOX .25W FC TC>-400/f600 
RESISTOR 220 lOX .5W CC TC -0 +529 
RESISTOR 3. OIK ix .I25W F TCfO+.IOO 
RESISTOR 7.5K IX ,125W F TC«0«-100 


19701 
01121 
01121 
24546 
24546 


MF«ei/8.T0-3923.F 

CB1021 

E83911 

C4. 1/8. 10-3011. F 

C4.1/B.T0>75ai.F 


ARRIfc 
A9RI7 
A9R1« 
A9RI9 
A9fl20 


O7S7-0442 
0757-0442 
0683-1555 
0683-1555 
0683-1555 






RESISTOR lOK IX .125N F TCiOt-tOO 
RESISTOR lOK IX .125N F TC»Ot-tO0 
RESISTOR |,!M 5X .25W FC TC».960/*1100 
RESISTOR 1.5M 5X .25W FC TC»-900/*1100 
RESISTOR 1.5" 5X .25W FC TC«-900/*1100 


24546 
24546 
01121 
01121 
01121 


C4.1/8.T0.1002.F 

C4.1/8.T0.1002.F 

CB1555 

CB1555 

CB1555 


A9R21 
A9R8J 
A9Re] 

A9R2II 
A9R15 


0696-3161 
0757-0475 
0687-4721 
0698-8018 
0687-3941 






RESISTOR 36. 3K u .125H F TCiO*-lOO 
RESISTOR 274K IX .125W F TC«Ot.|00 
RESISTOR 4,7K lOX ,5N CC TC«0t6«7 
RESISTOR 30M IX JW C TCiOt-100 
RESISTOR 390K |0X .SN CC TCiO*682 


24546 
24546 
01121 
03868 
01121 


C4.I/B.T0.SB3Z.F 

C4.|/e.T0.27a3.F 

EB472t 

PVCI75.3-T0.3004.F 

EB3941 
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See introduction to this section for ordering information 
*Indicates factory selected value 



Model 1311B 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 



A4R26 
«9R27 
«9R2B 
«9Ri9 
t9RJ0 

A9RJ1 
*9R]2 
»9RJS 
i9R]<l 
i9R}5 

19RJ6 
i9l)JI 
A9R}9 
>9RII0 
t9Rlll 

«9RIIZ 

«9RTl 
»9RTJ 

»9T1 

»9Ul 

»9U? 

t9VR1 
«9VRI 
A9VRJ 
19VRa 
t9VRS 

19VR6 
»9VR7 
t9VR» 
t9VR9 
t9V«10 

t9VRII 
t9VR|Z 



HP Part 
Number 



0687-J9ai 
069B>»0ta 
06*11.1021 
07ST>OI!b 
2IO0-)b26 

0699.0167 
06SII>102I 
06Ba.|061 

06aa.io2i 

0664.1021 

0684.1021 
2100.>2f3 
0681.1061 
0684.1021 
0684.1021 

0684. 6B11 

0BJ7.0105 
0837.010S 

01311.61101 

1826.0167 
1820-0217 

1902. S249 
1902.0041 
1902.0041 
1902.3381 
1902.3381 

1902.0668 
1902.0668 
1902.0668 
1902-0668 
1902.0668 

1902.0175 

1902-3557 



Qty 



Description 



RESISTOR 390K lOX ,Sn CC TC«0*Ba2 

RESISTOR 30M IX 3n C TCiOflOO 
RESISTOR IK lOX ,25« fC TC".aOO/»600 
RESISTOR l.SM IX .Sh F TC»0«.lOO 
RESISTOR.TRMR 2M 20X C SIOC.HDJ I'TRN 

RESISTOR 20M 5S IN C TCi0t>2S0 

RESISTOR IK lot .2SN FC TC«.400/*600 

RESISTOR 10>* iO« .2SN FC TC>.900/*1 100 

RESISTOR IX lot .25)1 FC TCi.400/*600 

RESISTOR IK lot ,2S>I FC TC*.400/*60e 

RESISTOR IK lOX .2S11 FC TC"-'100/*600 
RESISTOR-TRMR SOK lOX C TOP.*DJ l-TRN 
RESISTOR lOM tot .25K FC TC»-900/tll00 
RESISTOR IK lOX .2SN FC TC'-'OO/tbOO 
RESISTOR IK lOX ,2SN FC TC*-ll«0/«600 

RESISTOR 680 lOX .lix FC TCa.400/*600 

THERMISTOR BEAD 20OK.OHM TCi.4.9t/C.DE6 
THERMISTOR BEAD 200K.OHH TCi.4.9t/C>0ES 

TRANSFORMER ASSEMBLT>HV 

le OP Amp PRCMSt Ta>99 

IC OP AMP SP S.OIP'P 

DIODE. ZNR 22,1V 2x 00.7 PDi.RN TCa«.07lx 

OIODE-ZNR S.IIV !t DO. 7 P0P.4N TC«..009t 

DIOOE-ZNR S.UV 5X DO.7 P0«,4»i TC6..009t 

DIODE-INR 68.1V SX 00.7 PD»,4II TCi*,079X 

DIODE-ZNR 6S.1V SX D0.7 PDi.tN TCa«.079X 

DIODE. ZNR 20aV SX DO-IS P0i|M Tdt.oSBX 

DIODE. ZNR 200V ;X DO-IS PD'IW TC*».08SX 

DIOOE-ZNR 20aV SX DO-IS POaiw TC'+.OSBX 

DIODE-ZNR 200V SX DO.IS PDa|H TC6«.08St 

DIODE-ZNR 200V St DO. IS POalH TC>«.0S8t 

DIOOE-ZNR lOOV St DO-IS PDilM TCi*.083t 

DIODE-ZNH S6.2V 2% 00-7 PD .4W 



Mfr 
Code 



91121 
038SS 

Ollil 
18480 
TII38 

2S4B0 
01121 
01121 
01121 
01121 

01121 
28480 
01121 
Ollil 
Ollll 

Ollil 

284S0 
2S4B0 

28480 

0191B 
28480 

28480 
2B4S0 
28480 
28480 
2S4B0 

2B480 
2B4S0 
2B480 
28480 
284S0 

28480 
28480 



Mfr Part Number 



EB3941 

PVCl7S«3>TD>I0a4>F 

CB1021 

07S7.01S6 

72XR2M 

0699.0167 

CBlOll 

CSI06I 

CBloll 

CStOll 

CS1021 
2ID0-32S3 

CB1061 
CSt021 
CS1021 

CS6B11 

0B37.010S 
0B37.010f 

0l3ll-6ll0l 

CA3094AT 
1820.0217 

1902.3149 
19D2-0O41 
1902.0041 
1902.3381 
1902-3381 

1902.0668 
1902«06*8 
1902-0668 
1902.0668 
1902.0668 

1902-01TS 
1902-3402 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Replaceable Parts 



Model 1311B 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 



111 

tllCl 
MICZ 
MIC! 

*iica 

tllCl 

MIC6 
tllCT 

A11C8 
A11C9 

Ancio 

IIICRI 
>HCR2 

tiieoi 

>ltCR« 
<HC*f 

tllCR* 

tnciir 
tiiCRe 

MICR« 

• lICRtO 

MICRll 

>iiCRi; 

MICRIJ 
tllCRla 
MICRIS 

t||CR|6 
•IICRIT 
lllCRIt 
lltCRI* 
tllCRIO 

illCRll 

«llf| 
*II'I 
«ll'l 

tiiai 

MIBI 
«ltOI 

*iiaa 

tllOf 

t||l36 
tllQT 

illRt 
>1|R2 
*I|R) 
<I1R4 

Aims 

• 1IR6 
AllRT 

• IIRB 
tkllRR 
i^llRIO 

<k|tR|l 
*I|R|2 
AllRII 

AiiRia 

AllRl! 

AIIRI6 
AI1R17 
AllRia 
AIIR19 
AllRZO 

A|im 
AI1R21 
AI1R2I 
AI1R24 
AllRZS 

AllRIk 
AI1RI7 
AllRIS 
AlIRI* 
AllRIO 



HP Part 
Number 



0tIIO-ttfS3 

Ol6o>]<ia] 
oiso>ooie 
0160-3a43 
OISO.O0S8 

01kO«OI6t 
0I6»>0I68 

0170-0022 
0160-0168 
0160-0168 

1401-0030 
1401.0030 
1401.D030 
I40l>0030 
1401.0026 

. 1901.0026 
1401.0026 
1401.0026 
1401.0026 
1401.0026 

1401.0026 
1401.0026 
1401.0040 
1401.0040 
1401.0028 

|40|.0040 
1401.0040 
1401.0040 
1401.0040 
1401.0040 

1401.0040 

2110.0067 
2110. 0001 
2110.0001 

IIIS4.0234 
iasa.03S8 

ias4.o3S> 
ias«.o234 
ias4.oo7i 

18J4.0022 

ia$«.oo7i 

0764.0027 
08l|.t8S3 
0764. OCOI 
07S7.038f 
07S7.bl2B 

0757.0344 
07S7.0433 
0757.oaSS 
07S7.08SS 
07S7.0341 

0757.0848 

2100-1986 

0757-0309 

0757.0850 

0687.3321 

0648.3622 

0757.0446 
0757.0388 
0757.0352 
0757.0344 

0757«04S4 
0648.3152 
0687*3321 
0757.0440 
0757.0388 

0757-0737 
0757.0458 
0648.3150 
2100.2061 
0757.1044 



Qty 



Description 



RC BOARD AttEMBuy.LVRS 

CAPACITOR.FxO .lur *80.20t 50vOC CCR 
CARACITOR.FkD ,ntr tlO.ZOX 50VOC CER 
CARACITOR.FxD 50UF«75>tOI 25vDC AL 
CARACITOR.FXD .lUF tlO-ZOt 50vDC CCR 
CARACITOR.FkD 50UF«7S-10> 25VDC AL 

CARACtTOR.FXB .|UF *.10t 200VDe FOLYE 
CAFACITOR.FKD .|UF flOX 200VDC FOLYE 
CAPACITOR-FXD .1 UF -f -20% 600 VDC 
CAPACITOR-FXD .1 UF + -10% 200 VDC 
CAPACITOR-FXD .1 UF + -10% 200 VDC 

DIODE. PNR RECT 800V 604Mt 00.24 

DIODE-RNR RECT 800V 600M« 00-24 

DIODE. PNR RECT 800V 600M* 00.14 

DIODE. PUR RECT BOOV lOOMA 00.24 

DIODE. PHR RECT 200V T50MA D0.24 

DIODE. PNR RECT 200V 750mA 00*24 

DIODE. PRR RECT 200V 7S0HA 00*24 

OIODE*PHR RECT 200V ?5oM« 00*24 

DIODE. PNR RECT 200V 750Mt 00.24 

DIODE. PNR RECT 200V 750MA D0.24 

DIODE. PNR RECT ;ooV 750MA D0.24 

DIODE. PNR RECT 200V 7S0HA D0.24 

DIODE. aNlTCHING 30V SOMt INS 00*35 

DIODE*SNlTeHINB 30V 50MA JUS 00*35 

DIODE*PNR RECT 400V 750M« D0*24 

OIOOE*8NITCHING 3OV 50M« {Nl 00*33 

DI00E*8NITCHING 30V SOMA 2MB 00*15 

DIODE*SNITCHING 30V SOM« 2NB 00*35 

DIODE*SNITCHING 30V 50Mt 2NS 00*35 

DIODE*aNITCHING 30V 50M« 2NB 00*35 

0I0DE*BNITCHING 30V 50MA 2NS 00*35 

FU8E .3* 250V 1. 2511. 25 UL 
FUBE lA 250V 1,25«.25 UL ' 
FUBE |A 250V 1.25)1.25 UL 

TRANBIBTOR NPN 2N3440 SI T0*5 PDilN 

TRANSISTOR NPN 81 PDi310Mh FT*60MHZ 

TRANSISTOR NPN SI PD4310«<N FT*60>*HZ 

TRANSISTOR NPN 2*I34«0 SI T0*S PDRtN 

TRANSISTOR NPN SI POtSOOMN FTalOOMHZ 

TRANSISTOR NPN SI T0*34 PDrTooMN 
TRANSISTOR NPN SI PDiSOOXN FT*200MHZ 

RESISTOR 75K 5« 2I« "0 TC40t*200 
RESISTOR 25 5* 5M PN TC«0**20 
RESISTOR 6.2K 5( |N MO TC40**200 
RESISTOR 30.1 IX .t2SN F TdOf* 100 
RESISTOR 200K U .5N F TCi0t*100 

RESISTOR B2.5 IX .I25N F TCiOflOO 
RESISTOR S.32K IX .I25N F TCaSt*IOO 
RESISTOR 68, IK IX .5N F TCiOftOO 
RESISTOR 6B,1K |X .5N F TCiOt-lOO 
RESISTOR 30. IK IX .25H F TCaO**IOO 

RESISTOR 30. IK IX .5N F TCaO**tOO 
RESISTOR-TRMR IK 10% C TOP-ADJ 1 TRN 
RESISTOR 61 .9K 1% .5W F TC=O+-100 
RESISTOR 34. 2K IX .5N F TCiO»-100 
RESISTOR 3.SK lOX .5N CC TC«0«647 

RESISTOR 120 5X 2N NO TC«0**200 
RESISTOR I5K IX ,125M F TC*0**100 
RESISTOR 30.1 IX .125N F TCaOflOO 
RESISTOR I50K IX .5M F TC«Ot*tOO 
RESISTOR IM IX .25H F TC40**IO0 

RESISTOR 3.65K |X .I25N F TCio»*ieO 
RESISTOR 3.48K |X .I25N F TCRe**IOO 
RESISTOR 3.3K loX .5H CC TCa0t6«7 

RESISTOR 7.5K IX .i25N F TCaO**IOO 
RESISTOR 30.1 IX .I2SN F TC«St*100 

RESISTOR l.tIK IX .25N F TC40f>IOO 

RESISTOR 51. IK IX .1251 F TCcOflOO 

RESISTOR 2.37K IX .t25N F TCaOt*IOO 

RESISTOR*TRMR 200 lOX C TOP*ADa l*TRN 

RESISTOR 1.4TK IX ,125M F TCa«**IOO 



Mfr 
Code 



2SaB0 

2S4B0 
2S480 
56284 
2B4B0 
562B4 

2S4B0 
2B4B0 

28480 
28480 
28480 

2B4S0 
2S4S0 
2B4B0 
2B4B0 
2B4B0 

2S4S0 
2B480 

28480 
284B0 
284B0 

28480 
28480 
284B0 
28480 
284B0 

28480 
28480 
28480 
2B4B0 
2S4S0 

2B4S0 

2B4B0 
75415 
75415 

0141S 
28480 
28480 
01*28 
28480 

07263 
28480 

2B4S0 

2B4B0 
28480 
24546 
28480 

24546 
24546 
28480 
1B4B0 
24546 

2B480 

73138 

28480 
28480 
01121 

2S4B0 
2*546 
2*546 
2**80 
2*546 

2*546 
2*5*6 

01121 
2*5*6 
2*546 

2*5*6 
2*5*6 
2*5*6 

73I3S 
2*5*6 



Mfr Part Number 



01310*66511 

0160*3**3 

0160*1**3 

30D506a025CCt 

0160*3**} 

30D506a025CCt 

0160*0166 
OI60*OI6S 

0170-0022 
0160-0168 
0160-0168 

1401*0030 
1*01*0030 
1*01*0030 
1*01*0030 
1*01*0026 

1*01*0026 
1*01*0026 
1*01*0026 
1*01*0026 
1*01*0026 

1*01*0016 
1*01*0016 
1*01*0040 
1*01*00*0 
l*0l*002B 

t*0|*0040 
1*01*0040 
1*01*00*0 
1*01*00*0 
1*01*00*0 

1*01*00*0 

2110*0067 

312001 

312001 

2N3*40 

1B54*03SS 

1854*0358 

2N3440 
1BS**007I 

SIT843 

1854*0071 

076**0027 

0811*1853 

0764*0001 

C4*l/8*T0*30Rt*F 

0757*0128 

C4.1/B*T0*BtR5*F 

C4*l/8*T0*3321*F 

0757*0855 

0757*0855 

CS*1/4*TO*30I2*F 

0757*08*8 

2100-1986 
0757-0309 
0757*0*50 
IB331I 



0648*3622 

C**l/B*TOi 
C**t/S.TO< 
0757*0351 

e5*i/4.Tai 

Ctt.|/8*T0< 

C4*i/e*T0i 

EB3321 

C**l/S*TO< 
C«*US*TO> 



t502*F 

30Ri*F 

I00**F 

3651-F 
34*t*F 

7S01*F 
I0R1*F 



C5*i/«*Ta* 
C«*1/S*T0* 
C«*i/S*T0* 
S2PRIO0 

ca*us*T0*i*7i*r 



•t*21*F 
•llt2«F 
•I371«r 
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Table 6-2. Replaceable Parts (Cont'd) 



Reference 
Designation 



HP Part 
Number 



Qty 



Description 



Mfr 
Code 



Mfr Part Number 



AI1RJ3 

tllRItt 

AllRI* 

*llVl 

»J1VR1 
tItVRZ 
tUVRS 
tllVIII 
*UV«5 

«|1VR6 

MIXF2 
»1I»F1 



MZ 



*1S 

iilRI 
tllRZ 
i|5RS 
«lSRa 
t|3DS 

• IIR6 
AlJRT 
tiSRS 
tllR4 



0767.0009 
0767-0009 
0681I.S32I 
06SII.3}?! 
0767>0008 

0767>OOOe 

19«o.002S 

1902. 017S 
>902. 00(19 
1902. 006S 
1902.3391 
1902.0033 

1902.0183 

2110-0269 
2110.0269 
2110.0269 



0960-0444 



013I1.66S03 

2100.3838 
2100.3839 
2100.3839 
2100.3839 
2100.3839 

2100-3839 
2100-3839 
2100-3859 
0687.1001 



01311-68712 



01317-66502 



REaiSTOR 12K SX 3N MO TCiOt-ZSO 
RESIITOR 12K SX 3n MO TC>0«.2S0 
RESISTOR I.3K lOX .23N PC TCi.'l00/«7O0 
RESISTOR 3.3K loX .ISM FC TC«.llO0/«TOO 
RESISTOR lOK SX 3H MO TCIO^'ZSO 

RESISTOR UK SX 3W MQ TCiOf.ZSO 

TUSE. ELECTRON DIODE. V RGLTR 

DIODE. ZSR lOOV SX 00-15 RDUN TCi*.OSlX 
DIODE. ZNR 6,19v it D0.7 PDi.aN TC««.0ZZX 
DIODE. ZNR a6,av lOX 00.7 POi.SN 
DIODE. ZNR 7SV SX DO. 7 POi.aH TCi*.077X 
OIODE-ZNR 1NBZ3 6.ZV SX 00.7 PDs.ilN 

DIODE. ZNR 27, av 5X DO. 7 POi.ax TC«*.079x 

PU8EH0L0ER.CUIP TVPE.2SD.PUSE 
PUSEHOLDER.CLIP TVPE,25D.PUSE 
PUSEHOLDER.CLIP TYPE, ZSD. FUSE 



POWER MODULE: NONFILTEREO 



BOARD tSSEMSLV-CONTROL 

RESISTOR-VAR, IK, +-10%. IW. LIN 
RESISTOR-VAR, 6K. -1-20*, IW, LIN 
RESISTOR-VAR. 5K. -1-2054, IW, LIN 
RESISTOR-VAR. 5K, -l-20«, IW, LIN 
RESISTOR-VAR, 6K, -1-20%, IW, LIN 

RESISTOR-VAR. 5K. -t-20%. IW, LIN 
RESISTOR-VAR, 5K, -e-20*, IW, LIN 
RESISTOR-VAa 5K, +-20%, IW, LIN 
RESISTOR 10 lOX .SN CC TCi0*«12 



OPTION 001 

RACK MOUNT KIT 



OPTION 002 

SHORT TILT STAND 



Z-AXIS BOARD 



OPTION 003 

D 

OPTION 604 
OPtlON 639 



27167 
27167 
01121 
01121 
27167 

27167 

2SaSo 

2SaS0 
2S4S0 
2SIIS0 

281180 
2'I0«6 

I8II80 

28480 
28480 
28480 



2S4S0 

ZS4S0 

28480 
28480 
28480 
284S0 

284S0 
28480 
28480 
01121 



FP3.1.2S0.1Z0Z.J 

FP3.3.2S0.1IOZ.J 

CB33Z1 

CB3321 

FP3.3.ZS0.100Z.J 

FP3.3.ZS0.1002.J 

1940.00ZS 

I90Z.017S 
1902.004* 
1901.006$ 
1902.33*3 

1NSZ3 

1902.0185 

2110'0269 

2110.0264 
2110.0269 



0960-0444 



01311.66S03 

2100.3838 

2100-3839 
2100-3839 
2100.3839 
2100-3839 

2100.383* 
2100-3839 
2100-3839 
EBlOOl 



01311-68712 



01317-66602 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Table 6-3. List of Manufacturers' Codes 



MFR 
NO. 



MANUFACTURER NAME 



ADDRESS 



ZIP 
CODE 



00000 
01121 
01295 
0192B 
03508 
03888 
04713 
07263 
19701 
24046 
24546 
27167 
28480 
30983 
32997 
56289 
74100 
72136 
72982 
73138 
75915 
84411 



ANY SATISFACTORY SUPPLIER 

ALLEN-BRADLEY CO 

TEXAS INSTR INC SEMICOND CMPNT DIV 

RCA CORP SOLID STATE DIV 

GE CO SEMICONDUCTOR PROD DEPT 

KDI PYROFILM CORP 

MOTOROLA SEMICONDUCTOR PRODUCTS 

FAIRCHILD SEMICONDUCTOR DIV 

MEPCO/ELECTRA CORP 

TRANSITRON ELECTRONIC CORP 

CORNING GLASS WORKS (BRADFORD) 

CORNING GLASS WORKS (WILMINGTON) 

HEWLETT-PACKARD CO CORPORATE HQ 

MEPCO/ELECTRA CORP 

BOURNS INC TRIMPOT PROD DIV 

SPRAGUE ELECTRIC CO 

BUSSMAN MFG DIV OF MCGRAW-EDISON CO 

ELECTRO MOTIVE CORP SUB lEC 

ERIE TECHNOLOGICAL PRODUCTS INC 

BECKMAN INSTRUMENTS INC HELIPOT DIV 

LITTLEFUSE INC 

TRW CAPACITOR DIV 



MILWAUKEE 


Wl 


DALLAS 


TX 


SOMERVILLE 


NJ 


SYRACUSE 


NY 


WHIPPANY 


NJ 


PHOENIX 


AZ 


MOUNTAIN VIEW 


CA 


MINERAL WELLS 


TX 


WAKEFIELD 


MA 


BRADFORD 


PA 


WILMINGTON 


NC 


PALO ALTO 


CA 


SAN DEIGO 


CA 


RIVERSIDE 


CA 


NORTH ADAMS 


MA 


ST LOUIS 


MO 


WILLIMANTIC 


CT 


ERIE 


PA 


FULLERTON 


CA 


DES PLAINES 


IL 


OGLLALALA 


NE 



53204 
75222 
08876 
13201 
07981 
85062 
94042 
76067 
01880 
16701 
28401 
94304 
92121 
92507 
01247 
63107 
06226 
16512 
92634 
60016 
69153 
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Model 1311B Manual Changes 

SECTION VII 
MANUAL CHANGES 



7-1. INTRODUCTION. 

7-2. This section normally contains information for 
adapting this manual to instruments for which the 
content does not apply directly. Since this manual does 
apply directly to all instruments up to the serial number 
listed on the title page, no change information is given 
here. Refer to INSTRUMENTS COVERED BY 
MANUAL in Section I for additional important 
information about serial number coverage. 
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REFER TO ANSI Y 32.2 AND Y32.14 FOR SCHEMATIC SYMBOLS NOT LISTED IN THIS TABLE. 



c::z] 



l::j 



ETCHED CIRCUIT BOARD 



ASSEMBLY 



ETCHED CIRCUIT BOARD 
ON ASSEMBLY 






SINGLE-PIN 
CONNECTOR ON BOARD 



..^ 



PIN OF A PLUG-IN 
BOARD (WITH 
LETTER OR NUMBER) 



VERNIER FRONT-PANEL MARKING 



^ 



r VERNIER ~| REAR-PANEL MARKING 



' I — 1' 



MAIN SIGNAL PATH 
PRIMARY FEEDBACK PATH 
SECONDARY FEEDBACK PATH 




V FRONT-PANEL CONTROL 
I 
I 



TEST POINT 



SCREWDRIVER 
ADJUSTMENT 



^ 



f^J— FERRITE BEAD 



I COMMON ELECTRICAL 

rJ7 POINT IWITH LETTER); 
V NOT NECESSARILY 
GROUND 



® 



SIGNAL REFERENCE 



SCHEMATIC REFERENCE 



ri) ZENER 

/T\\\, LIGHT EMITTING 
\J^ * DIODE (LED) 



* 



SCR (SILICON 
CONTROLLED RECTIFIER) 



EARTH 
■=• GROUND 



^ 



CHASSIS 
GROUND 



COAXIAL CABLE CONNECTED 
DIRECTLY TO BOARD 



COAXIAL CABLE CONNECTED 
TO SNAP-ON JACK 



C925) WIRE COLORS ARE 
GIVEN BY ENCLOSED 
NUMBERS USING THE 
RESISTOR COLOR CODE 



BLUE 
VIOLET 
GRAY 
WHITE 



[ C925J IS WHT-RED-GRN 

- BLACK 5 - GREEN 

1 - BROWN 6 

2 - RED 7 

3 - ORANGE 8 
4 -YELLOW 9 



* OPTIMUM VALUE 
SELECTED AT 
FACTORY, TYPICAL 
VALUE SHOWN; 
PART MAY HAVE 
BEEN OMITTED. 

UNLESS OTHERWISE 
INDICATED ALL LOGIC 
ELEMENTS ARE OF THE 
TTL LOGIC FAMILY 



UNLESS OTHERWISE 
INDICATED: RESISTANCE 
IN OHMS, CAPACITANCE 
IN PICOFARADS AND 
INDUCTANCE IN 
MICROHENRIES 



CW CLOCKWISE END OF VARIABLE RESISTOR 

NC NO CONNECTION 

P/0 PART OF 



VF(A) 



V 

F 
(A) 



VOLTAGE 
FILTERED 
FILTER SOURCE 



Figure 8-1. Schematic Diagram Symbols 
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SECTION VIII 
SERVICE 



8-1. INTRODUCTION. 

8-2. This section provides instructions for trouble- 
shooting and repairing the Model 1311B X-Y Display. 

8-3. Detailed theory of operation and troubleshooting 
information are located opposite the schematics on 
foldout Service Sheets. The remainder of this section has 
general service information that should help you quickly 
service and repair the X-Y display. 



8-4. THEORY OF OPERATION. 

8-5. Overall theory of operation appears on pages 
opposite the block diagram (Service Sheet 1). Each 
section of the diagram refers to service sheets where 
detailed theory, schematics, and troubleshooting in- 
formation are presented. Figure 8-1 explains any un- 
usual symbols that appear on the schematics. 



8-6. TROUBLESHOOTING. 



WARNING 



Read the Safety Summary at the front of this 
manual before troubleshooting the instru- 
ment. 

8-7. INITIAL TROUBLESHOOTING PROCEDURE. Be- 
fore troubleshooting the 1311B in detail, try to perform 
the adjustment procedures listed in Section V of this 
manual. Some apparent malfunctions may be corrected 
by these adjustments, or failure to obtain a correct 
adjustment will often reveal the source of trouble. 

NOTE 

Before performing any troubleshooting pro- 
cedure, eliminate static charge from glass of 
the CRT faceplate by solidly grounding one 
hand while rubbing the CRT faceplate with 
the other hand. 



8-8. DC VOLTAGES AND WAVEFORMS. DC voltages, 
waveforms, and conditions for making these measure- 
ments are given on, or adjacent to schematics on the 
service sheets. Since conditions for making measure- 
ments may differ from one circuit to another, always 
check the specific conditions listed for each schematic. 



8-9. RECOMMENDED TEST EQUIPMENT. 

8-10. Test equipment required to maintain the 1311B is 
listed in Section I, table 1-4. Equipment other than that 
listed may be used if it meets the listed critical specifi- 
cations. 

8-11. REPAIR. 

8-12. ASSEMBLY REMOVAL. Instructions for remov- 
ing major assemblies are contained in the service sheet 
instructions for that particular assembly. Before servic- 
ing the instrument, remove top and bottom covers. Refer 
to table 8-1 for the list of assemblies indexed to Service 
Sheets. 

Table 8-1. Service Sheet Quick Reference 







Service 


Assembly 


Name 


Sheet(s) 


Al 


X-input Amplifier 


2 


A2 


X-output Amplifier 


3 


A3 


Y-input Amplifier 


2 


A4 


Y-output Amplifier 


3 


A5 


Z-axis Amplifier 


4 


A6 


Dynamic Focus and Astigmatism 


5; 6 


A7 


Left Connector Board 


9 


AS 


Right Connector Board 


9 


A9 


High Voltage Power Supply 


7 


AlO 


High Voltage Multiplier 


7 


All 


Low Voltage Power Supply 


8 


A12 


Line Module 


8 


A13 


Control Assembly 


2; 4; 7 


A14 


Extender Board 


N/A 



8-13. PREVENTIVE MAINTENANCE. Painted surfaces 
can be cleaned with a commercial, spray-type window 
cleaner or with a mild soap and water solution. 



CAUTION 



Do not use chemical cleaning agents that 
might damage the plastics used in this in- 
strument. Recommended cleaning agents are 
isopropyl alcohol, kelite (1 part kelite, 20 
parts water), or a solution of 1% mild deter- 
gent and 99% water. 

8-14. Corroded spots are best removed with soap and 
water. Stubborn residues can be removed with a fine 
abrasive. Protect such areas from further corrosion with 
an application of silicone resin such as GE DRIFILM 88. 
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8-15. CIRCUIT BOARDS. 



8-16. BOARD CONNECTIONS. Square-pin connectors 
are identified on circuit boards by color code of connect- 
ing wire or by the signal name. Connector pins on plugs 
and jacks are identified by either a number of a letter. 
Coaxial wires are identified by different shrink-tubing 
colors. 



8-17. SERVICING ETCHED CIRCUIT BOARDS. All the 
etched circuit boards have plated-through component 
holes. This allows components to be removed or replaced 
from either side of the board. When unsoldering large 
components such as potentiometers, rotate the soldering 
iron tip from lead to lead while applying pressure to the 
part to lift it from the board. HP Service Note M-20E 
contains additional information for repair of circuit 
boards. 



8-18. SERVICE SHEET 1 BASIC PRINCIPLES 
OF OPERATION. 

8-19. GENERAL. 

The following paragraphs contain functional descrip- 
tions keyed to the simplified block diagram on the oppo- 
site page. The block diagram is drawn for function and 
does not show circuit details. Circuit details and circuit 
description are located on the schematics following the 
block diagram (schematic 1). Refer to table 8-1 for sche- 
matic identification. 

8-20. DEFLECTION AMPLIFIERS. 

The X and Y amplifier circuits are identical. They 
amplify the input signals to the necessary level to drive 
the CRT horizontal and vertical deflection plates. Each 
amplifier can be connected for positive, negative, or dif- 
ferential input with the input impedance selectable for 
10 kohms or 50 ohms. 

8-21. Z-AXIS AMPLIFIER. 

The high voltage supply for the CRT grid is controlled 
by the Z-axis amplifier output level. Consequently, the 
voltage applied to the Z-INPUT controls the CRT beam 
intensity. The Z-axis amplifier can be connected to per- 
mit blanking by either a positive or negative voltage at 
the Z-INPUT. 

8-22. PHOSPHOR PROTECTION. 

The phosphor protection circuits prevent CRT phosphor 
by high intensity or a static slow moving beam. When a 
low frequency signal, or the absence of an input signal, 
is detected by either X or Y phosphor protection circuit, 
the output of the Z-axis amplifier is limited to approxi- 



mately -H8 V. This action in turn limits CRT grid drive. 
In some system applications, automatic beam current 
limiting may not be desirable. In such cases the phos- 
phor protection circuit may be disabled by an internal 
switch (A8S1). 

8-23. DYNAMIC FOCUS AND ASTIGMATISM. 

The purpose of the dynamic focus and astigmatism cir- 
cuits is to provide optimum focus of the displayed sig- 
nals over the entire screen. Samples from the X and Y 
deflection amplifiers, proportional to the CRT beam 
position, drive the focus and astigmatism circuits. The 
astigmatism element is directly controlled by the output 
of the astigmatism driver. The output of the focus ampli- 
fier is applied to the focus level translator on the high 
voltage power supply assembly where it establishes 
operating potential for the CRT focus grid. 

8-24. LOW VOLTAGE POWER SUPPLY. 

The low voltage power supply converts the ac line input 
to three regulated dc power supplies, -t-250 V, +15 V, and 
-15 V. The +250 V and the -15 V supplies are adjustable 
and the +15 V supply is referenced to the -15 V supply. A 
separate dc supply, approximately 21.5 V, is provided 
for the high voltage oscillator. 

8-25. HIGH VOLTAGE POWER SUPPLY. 

The high voltage power supply provides the high operat- 
ing potentials for the CRT: = -4550 V for the cathode, a 
grid voltage referenced to the cathode, CRT filament 
voltage, and a post-accelerator potential of s24 kV. The 
high voltage power supply also contains a focus level 
translator circuit which, along with the dynamic focus 
amplifier, automatically adjusts the beam focus with 
changes in intensity level. 
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HIGH VOLTAGE POWER SUPPLY 



X AXIS PREAMPLIFIER 



X INPUT 



z INPUT ; 



TTL INPUT 



Y INPUT 




Figure 8-2. 
Service Sheet 1, Overall Block Diagram 
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8-26. SERVICE SHEET 2 PRINCIPLES OF 
OPERATION. 



8-27. INPUT AMPLIFIER AND GAIN CONTROL CIR- 
CUIT (01 A, 01 B). 

QIA and QIB are high input impedance source follow- 
ers that provide unity gain with respect to the input 
signal. The bias point of Ql is determined by the FET 
characteristics (VP and loss) for the particular device. 

VP = pinch off voltage 

loss = drain current with drain to source voltage 

= OV. 

Vs will be between V and +5 V with the gate at V. 

8-28. GAIN CONTROL (U1, U2, 05). 

The signal from the source follower (Ql) is applied to the 
gain control circuit. (See figure 8-3 for the following 
discussion.) 



U1Q3 and U1Q4 make up the current source for the gain 
control circuit. Rll balances current paths Ii and l2 in 
the absence of an input signal. R12 determines the cur- 
rent differential between Ii and 1 2 when a signal is 
applied. Collector circuit of U2Q2 and U2Q3 comprise 
the differential signal path to Q8 collector of U2Q1 and 
U2Q4 make up the current sink path to Q5. 

The front panel GAIN control (A13R3) determines the 
amount of current applied to the signal path (I4) versus 
the amount of current applied to the current sink path 
(l3). If the front panel GAIN control (A13R3) is set for 
mininum gain (ccw) then less current is applied to the 
signal path (l4) and more current is shunted to current 
sink Q5 (l3). At the maximum gain setting (cw) the 
opposite is true. This is accompUshed by decreasing 
(front panel GAIN ccw) or increasing (front panel GAIN 
cw) current through R29 and R3. Q8 converts the differ- 
ential signal current from U2Q2 and U2Q3 to a differen- 
tial signal voltage which is applied to the bases of Qll 
and Q12. Position control is accomplished by control- 
ling current through Q6 and Q7. 

The voltage applied to the bases of Qll and Q12 deter- 
mines the differential current flowing through Qll , Q12. 
Q13 supplies current for Qll and Q12. Average adjust- 
ment (R64) sets current available for Qll and Q12. 



DIFFERENCE OF CURRENT BETWEEN 
II AND I: DETERMINES GAIN 



tl IS THE AMOUNT OF CURRENT 
FLOWING THROUGH CURRENT SINK 05 





■C5,'.-R3S- QS Q41Q3 

ni2 CR22 i' - - - 

. CH23 ' ^1 ,'i * Atf^ ' 
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P64, 
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PI 



15 



B 



H 



REF 


GRID 


REF 


GRID 


REF 


GRID 


REF 


GRID 


REF 


GRID 


REF 


GRID 


REF 


GRID 


REF 


GRID 


REF 


GRID 


DESIG 


LOG 


DESIG 


LOG 


DESIG 


LOG 


DESIG 


LOG 


DESIG 


LOG 


DESIG 


LOG 


DESIG 


LOG 


DESIG 


LOG 


DESIG 


LOG 


CI 


B-4 


019 


H-3 


0R12 


H-2 


Q5 


D-4 


R6 


B-4 


R29 


C-2 


R47 


E-3 


R64 


G-3 


R81 


F-2 


02 


A-2 


020 


G-2 


0R13 


F-2 


Q6 


D-2 


R7 


A-2 


R31 


D-3 


R48 


D-3 


R65 


F-2 


R82 


G-3 


C3 


0-3 


021 


G-3 


0R14 


F-2 


Q7 


D-2 


RIO 


C-3 


R32 


C-2 


R49 


E-3 


R66 


F-3 


R83 


G-2 


C4 


D-3 


022 


G-2 


0R15 


F-3 


Q8 


D-3 


R11 


0-4 


R33 


D-2 


R50 


D-2 


R67 


H-4 


R84 


G-2 


C5 


0-2 


023 


G-2 


CR16 


F-2 


Q9 


F-3 


R12 


C-4 


R34 


D-2 


R51 


E-3 


R68 


1-3 


R85 


F-2 


C6 


0-4 


024 


E-2 


CR17 


G-3 


Q10 


F-3 


R13 


C-3 


R35 


D-2 


R52 


D-3 


R69 


1-3 


R86 


G-3 


C7 


E-2 


C25 


D-2 


CR18 


G-3 


Qll 


F-3 


R14 


C-3 


R36 


D-2 


R53 


E-3 


R70 


1-3 


R87 


G-3 


C8 


D-3 


0R1 


B-3 


CR19 


H-3 


Q12 


G-3 


R15 


0-3 


R37 


D-2 


R54 


G-4 


R71 


F-2 


R88 


G-2 


09 


D-3 


CR2 


B-4 


CR20 


D-3 


Q13 


G-3 


R16 


C-3 


R38 


D-4 


R55 


B-1 


R72 


F-2 


R89 


F-3 


010 


G-4 


0R3 


B-2 


CR21 


D-3 


Q14 


H-3 
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Figure 8-3. Simplified Schematic of X- Y Gain Control 



Figure 8-4. X-Y Input Amplifier (Al, A3) Component Locator 
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Figure 8-5. 
Service Sheet 2, X-Y Axis Input Amplifier (Al, A3) Schematic 

8-5 



Service 



Model 1311B 



8-29. SERVICE SHEET 3 PRINCIPLES OF 
OPERATION. 

NOTE: The output amplifier assembly (A2, A4) consists 
of two identical amplifiers each driving separate deflec- 
tion plates. The following circuit description describes 
amplifier Q4 through Q9 and also applies to amplifier 
QIO through Q15. (See figure 8-6, simplified output 
amplifier schematic). 
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Ql ^ 



— LIMITER— 

CR7 - ens 



-OUTPUT AMPUFIER- 
(a< ' Q9| 



INPUT 01 



>-^Oj-5S 




♦ 

-15 V 



Figure 8-6. Simplified Output Amplifier Schematic 



8-30. X-Y OUTPUT AMPLIFIER (Q4 through Q9, Q10 
through Q15). 

The output amplifier Q4 through Q9 operates as a cur- 
rent to voltage converter; that is, a small current change 
from the input results in a large voltage swing at the 
deflection plates. Q4 and Q5 are emitter followers. Q6 
and Q7 make up the constant current source for the 
output amplifier (current l2 remains constant except for 
very fast transitions). Transistors Q8 and Q9 perform 
the signal amplification. Ql is a common base voltage 
level shifter. R8 supplies current to the output amplifier 
and the level shifter. 

The current flowing through CR8 equals the current 
flowing through R29 and R30. When the input signal 
current changes, the portion of R8 current Ii flowing 
through CR8 changes inversely. This action changes 
current flow through Q5, Q8 and Q9. The current sup- 
plied by Q6, Q7 (I2) flows through Q8, Q9 or through 
feedback path R29 and R30. The current through the 
feedback path R29 and R30 is inversely proportional to 
current flow through Q8 and Q9. These varying currents 
through R29 and R30 equal the current changes through 
CR8. The I NODE side of R30 is always 1.2 V above 
ground, i.e., two diode drops (base emitter junctions of 
Q5 and Q8). 

Where the current through the feedback path changes, 
the voltage drops across R29 and R30 change, resulting 
in large output voltage swings to the deflection plates. 
The purpose of Q4 is to speed up the fast low to high 
transitions by modifying the constant current source 
Q6, Q7. During these faster transition times more cur- 
rent is supplied to the circuit capacitance (CCKT). Dur- 
ing the high to low transition the signal is coupled 
through C5, momentarily decreasing current I2. This 
action allows Q8 and Q9 to discharge the circuit capacit- 
ance (CCKT) at a faster rate. 



Due to the high voltage (250 V) and large voltage swings 
required by the deflection plates, the output devices actu- 
ally consist of two stacked transistors sharing the volt- 
ages. Q8 and Q9 make up the output amplifiers, while 
transistors Q6 and Q7 supply the current. Pulse fidelity 
is compensated for by adjustment C8 (HF ADF No. 1). 

8-31. TROUBLESHOOTING. 

If trouble is suspected, visually inspect the instrument. 
Look for loose or burned components thatmight suggest 
a source of trouble. Verify that all circuit board connec- 
tions are making good contact. If no obvious trouble is 
found, check power supply voltages in the unit. Because 
there is a high degree of negative feedback in the output 
amplifier, the stage is relatively free of beta differences 
in the transistors. Use table 8-2 as a guide for major 
failures. 
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Figure 8-7. X-Y Output Amplifier (A2, A4) Component Locator 
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Figure 8-8. Control Board (A13) Component Locator 
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Figure 8-9. 
Service Sheet 3, X-Y Axis Output Amplifier (A2, A4) Schematic 
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8-32. SERVICE SHEET 4 PRINCIPLES OF 
OPERATION. 

8-33. IMPEDANCE CONVERTER AND GAIN CON- 
TROL {A5Q1, A5U1). 

Ql is a high input impedance source follower that pro- 
vides unity gain with respect to the input signal. The 
signal from the source followers Ql is applied to gain 
control circuit Ul. (See figure 8-10 for the following dis- 
cussion of the gain control circuit.) 

Ql and Q2 comprise the current source for the Z-axis 
gain control circuit (Ul). R13 balances the current 
paths Ii and l2. Collector circuits of Q5, Q7 and Q6, Q8 
make up the differential signal path to Q2A and Q2B. 
The front panel INTENSITY control sets the current 
differential between l3 and l4 . During the low gain con- 
dition (large signal input) current paths l3 and l4 are 
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U - 11 + I! 
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IIARGE SIGNAL INPUT) 

OUHNG HIGH GAIN CONDITION: 
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Figure 8-10. Simplified Schematic of Z-axis Gain 
Control 



approximately equal. During the high gain condition 
(low input signal) current paths l3 and l4 equal current 
path l2. 

The output of the gain control circuit is fed to shunt- 
feedback amplifiers Q2A and Q2B. Transistor array U2 
consists of four separate transistors (U2Q1 to U2Q4). 
U2Q1 is connected as a current source that supplies 
current to U2Q2 and U2Q3. U2Q3 provides signal cur- 
rent for the dynamic focus amplifier. U2Q2 and Q2B are 
connected in a cascade amplifier configuration and pro- 
vide signal drive to the Z-axis output amplifier. 



8-34. Z 
A5Q8). 



AXIS OUTPUT AMPLIFIER (A5Q5 through 



Transistors Q5 and Q6 function as emitter followers, 
while Q7 and Q8 are a complementary pair. A feedback 
circuit is provided through C27 and R52 with C27 pro- 
viding adjustment for the fast comers of the output 
signal. Slower compensation is provided by network 
C17 and R36. CR7 and CR8 are high current diodes and 
provide protection for the output amplifiers against arcs 
and transients. The output of the Z-axis amplifier is 
applied to grid level translator on the high-voltage 
power supply assembly (A9) where it establishes the 
potential difference between the CRT grid and cathode 
(see service sheet 7). 



A1 X-INPUT AMPLIFIER 




8-35. PHOSPHOR PROTECTION. 

The purpose of the phosphor protection circuit is to pre- 
vent CRT phosphor or expansion mesh damage caused 
by a high intensity, slow moving or static beam. Refer to 
figure 8-11, schematics 2 and 4 for the following discus- 
sion of circuit details. 

The phosphor protection control voltage is picked off at 
the collectors of Q8A/Q8B and is applied to emitter 
followers Q9 and QIO. The signal is amplified by Q14 
and Q15 and rectified by bridge rectifier CR9-CR12. C19 
provides filtering for the bridge rectifier circuit. The 
output of the bridge rectifier is a negative voltage that is 
proportional to the X-Y axis input voltage. Low fre- 
quency or low amplitude input signals will not provide 
sufficient negative voltage at C19 to turn off Q16. Q17, 
A5Q9A and A5Q10A will remain off for as long as Q16 
remains turned on. A5C3D charges to approximately 
-1-2.5 V through A5Q9B, turning A5Q10B, A5Q11 on. As 
long as A5Q11 is conducting, the Z-axis output level is 
clamped to approximately +18 V, therefore limiting 
CRT beam current. 

Automatic beam current limiting may not be desirable 
in some system applications. In such cases the phosphor 
protection circuit may be disabled by an internal switch 

(A8S1). 



A3 Y-INPUT AMPLIFIER 





Figure 8-11. Simplified Block Diagram of the Phosphor Protection Circuit 
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Figure 8-12. Z-axis Amplifier (AS) Component Locator 
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Figure 8-13. 
Service Sheet 4, Z-axis Amplifier (A5) Schematic 
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8-36. SERVICE 
OPERATION. 



SHEET 5 PRINCIPLES OF 



8-37. DYNAMIC FOCUS. 



The purpose of focus correction is to provide optimum 
focus of the displayed signal over the entire screen. The 
focus voltage required for optimum spot size varies as 
the square of the distance from center screen. The focus 
correction circuit approximates this variation using a 
differential amplifier with two diode controlled gain 
break points. 



8-38. X-Y INPUT AMPLIFIERS (A6Q1 through A6Q4). 

The required square law response is achieved in the 
following manner: with gain adjustments FYl and FY2 
(RIO and Rll) set to center and with a V differential 
input to Ql and Q2 (beam at center screen) the differen- 
tial voltage at collectors of Ql and Q2 is also at V. 
Under these conditions the parallel combination of R6, 
R8 and R12 provides the collector load resistance for Ql . 
The load resistance for Q2 is made up of parallel combi- 
nation R7, R9 and R13. As the beam is moved vertically 
so that the base of Ql becomes more negative, the collec- 
tor voltage will move in a positive direction. When the 
collector of Q2 becomes more positive than the wiper of 
FY2 (Rll), CR5 stops conducting, leaving the parallel 
combination R6 and R8 as the collector load for Ql. As 
beam movement continues in the same direction CRl 
stops conducting leaving R6 as the collector load resis- 
tor. The collector load change increases gain from 
approximately 1 to 6 and 12 respectively. Note that 
beam movement in this direction does not cause any 
gain changes of Q2 (CR2 and CR6 remain forward 
biased). Vertical movement of the beam in the opposite 
direction causes the gain of Q2 to change from approxi- 
mately 1 to 6 and to 12 in the same manner as Ql. 



8-39. CURRENT AMPLIFIERS (Q5, Q6, Q7, Q8). 

The purpose of CR9 and CRIO is to connect the more 
positive of the collectors voltages (collector of Ql or 
collector of Q2) to the base of Q5. As a result, current 
through Q5 increases symmetrically as the beam is 
moved vertically. Q6 is the voltage source for Q5. 

The X-axis correction current is derived from Q3, Q4, Q7 
and Q8 in the same manner as the Y-axis correction 
current. The X-Y axis correction currents are summed at 
the collectors of Q5 and Q7. 

8-40. FOCUS OUTPUT (A6Q22 through A6Q25). 

Transistors Q22 and Q23 function as emitter followers, 
while Q24 and Q25 are a complementary pair. A feed- 
back circuit is provided through C4 and R102 with C4 
providing fast corner adjustment to maintain output 
pulse fidelity. Slower frequency compensation is accom- 
plished by network C2 and R47. CR13 through CR16 are 
high current diodes and offer protection for the output 
amplifiers against arcs and transients. The output of the 
focus amplifier is applied to focus level translator on the 
high voltage power supply assembly (A9) where it estab- 
Ushes the operating potential for the CRT focus grid. 

8-41. Z-AXIS FOCUS CORRECTION (AS, 09, Q10, 011). 

The purpose of the Z-axis focus correction is to provide a 
more negative focus voltage as beam current is increased 
(Z-axis output more positive). This is accomplished by 
differential amplifier Q9 and QIO. The bias of Q9 is set 
by focus balance R44, while bias for QIO is established 
by focus gain (R43). 

As Z-axis output voltage increases, the current through 
Qll decreases (see Z-axis schematic on service sheet 4) 
resulting in less current flow through QIO. Because Q9 
and QIO are connected in a differential amplifier config- 
uration, more current will flow through Q9 and cause a 
decrease in focus output voltage. 
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Figure 8-14. Part of Focus and Astigmatism Amplifier (A6) Component Locator 
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8-42. SERVICE SHEET 6 PRINCIPLES OF 
OPERATION. 

8-43. DYNAMIC ASTIGMATISM. 



The purpose of the djmamic astigmatism circuit is to aid 
in obtaining an optimum focused display over the entire 
screen. With the exception of the output amplifiers, the 
dynamic astigmatism circuit operation is identical to 
the dynamic focus circuit. 

8-44. X-Y INPUT AMPLIFIERS (A8Q13 through A6Q16). 

With gain adjustments AYl and AY2 (R61 and R62) set 
to midrange and with a V differential input applied to 
Q13 and Q14 (beam at center screen) the differential 
voltage at the collectors of Q13 and Q14 is also V. 
Under these conditions the parallel combination of R59, 
R60 and R65 provides the collector load resistance for 
Q13. The collector load resistance for Q14 is made up of 
the parallel combination R64, R63, R66. As the beam is 
moved vertically so that the base of Q13 becomes inore 
negative, the collector voltage will move in a positive 
direction. When the collector of Q13 becomes more posi- 
tive than the wiper of AY2 (R62), CR21 stops conducting 
leaving the parallel combination of R59 and R60 as the 
collector load for Q13. As beam movement continues in 
the same direction, CR17 stops conducting leaving R59 
as the collector load resistor. This collector load change 
increases gain from approximately 1 to 6 and to 12 



respectively. Note that beam movement in this direction 
does not cause any gain changes of Q14 (CR18 and CR22 
remain forward biased). 

Vertical movement of the beam in the opposite direction 
causes the gain of Q14 to change from approximately 1 
to 6 and to 12 in the same manner as Q13. 

8-45. CURRENT AMPLIFIERS (A6Q17 through A6Q20). 

The purpose of CR25 and CR26 is to connect the more 
positive of the collector voltages (collector of Q13 or 
collector of Q14) to the base of Q17. As a result, current 
through Q17 increases symmetrically as the beam is 
moved vertically. Q18 is the voltage source for Q17. 

The X-axis correction current is derived from Q15, Q16, 
Q19 and Q20 in the same manner as the Y-axis correc- 
tion current except in the opposite polarity. The Y and 
X-axis correction currents are summed at the collector of 
Q17 and Q19. 

8-46. FOCUS OUTPUT AMPLIFIER (A6Q21). 

Common base amplifier Q21, astigmatism balance R90, 
and collector load resistor R96 make up the focus output 
amplifier. The astigmatism correction currents are con- 
verted to a signal voltage which is applied to the focus 
level translator on the high voltage power supply assem- 
bly A9. Astigmatism balance R90 sets the dc bias cur- 
rent for Q21. 
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Figure 8-16. Part of Focus and Astigmatism Amplifier (A6) Component Locator 
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Figure 8-17. 
Service Sheet 6, Dynamic Astigmatism (A6) Schematic 

8-13 



8-47. SERVICE SHEET 7 PRINCIPLES OF 
OPERATION. 

8-48. OSCILLATOR POWER SUPPLY {A9Q4, A9VR1, 
A9CR16). 

The oscillator power supply provides a regulated +21 V 
for the high voltage oscillator Q5. The full wave bridge 
rectifier CR16 rectifies the ac voltage from power trans- 
former Tl. VRl establishes the reference voltage for the 
supply and Q4 is the regulator. A decrease in output 
voltage will turn regulator Q4 on harder. This action 
causes more current flow through Q4, therefore restor- 
ing the output to its proper voltage. The reverse is true 
should the output voltage increase. 



8-49. HIGH VOLTAGE OSCILLATOR (A9Q5, Primary of 
A9T1). 

The high voltage oscillator operates as a class C oscilla- 
tor (conduction less than 50% of the oscillator period). 
The voltage across the collector winding (pins 3 and 4 of 
Tl) is coupled through the transformer Tl to the feed- 
back winding (pins 1 and 2 of Tl) to provide base drive 
for the oscillator. CR3, CR4, CR5, and R12 provide 
reverse bias protection for Q5. The series resonant cir- 
cuit C9, L2 provide a low impedance termination for the 
feedback winding at the oscillator frequency (approxi- 
mately 20 kHz). 



8-50. CATHODE SUPPLY (A9CR7, Secondary of A9T1). 

The cathode voltage is derived from the high ac voltage 
present at pin 8 of Tl with respect to pin 5 of Tl. CR7is 
the rectifier and CIS, C 14 and R3 provide the filtering for 
the cathode supply. 



8-51. HIGH VOLTAGE REGULATOR (A9U1). 

For the following discussion refer to figure 8-18. 

The cathode voltage induces current flow through R24. 
A reference current established by R3 and R4 is com- 
pared to the current through R24 (feedback current). A 
decrease in cathode voltage causes less current flow 
through R24. The excess reference current at pin 3 Ul 
produces a higher output voltage at pin 6 Ul. The higher 
output voltage at Ul turns the high voltage oscillator on 
harder increasing the cathode voltage until a current 
balance is achieved at the input of Ul. The cathode 
supply voltage (VK) can be calculated by the following 
equation: 



-250 




VK = ^3^^ (R24) = -4521 V ±2% 

where R3-^R4 = 1.659 Mfl ±1% 
R4 = 30 Mn ±1% 



Figure 8-18. Simplified Schematic of High Voltage 
Regulator Circuit 



8-52. HIGH VOLTAGE SHUTDOWN {A9U2, 
A9Q3, ASUI). 

8-53. PURPOSE. 

The purpose of the high voltage shutdown circuit is to 
prevent excessive cathode voltage from being applied to 
the CRT. If the cathode voltage exceeds -4750 V, it may 
be possible for the CRT in this instrument to emit x-rays 
exceeding the internationally recognized maximum 
allowable level (0.5 mR/hr at 5 cm from the surface of 
the instrument). 

8-54. CAUSES OF X-RAY EMISSIONS. 

X-ray radiation results from high velocity electrons 
striking a target, in this case the inside surface of the 
CRT. The magnitude of radiation depends on the elec- 
tron density (beam current) and the total accelerating 
voltage (cathode + post accelerator voltage). 

8-55. PREVENTING X-RAY EMISSIONS. 

1. Control of electron density (beam current) is 
accomplished by proper alignment of the intensity Umit 
circuit, which limits front panel INTENSITY adjust- 
ment. (See Section V, paragraph 5-14 for intensity hmit 
adjustment.) 



2. Since the post accelerator voltage is determined by 
the cathode voltage, total accelerating potential can be 
controlled by limiting the cathode voltage to the accept- 
able limits. The high voltage shutdown circuit limits 
cathode voltage to -4750 V. (See Section V, paragraph 
5-12 for high voltage shutdown calibration.) 

3. The high voltage shutdown circuit uses the +250 V 
supply as the reference. Proper alignment of the +250 V 
supply ensures correct cathode voltage limiting. (See 
Section V, paragraph 5-11 for +250 V adjustment.) 

When all affected circuits have been properly calibrated, 
x-ray emissions from this instrument will not exceed 0.2 
mR/hr. 

8-56. PRINCIPLES OF OPERATION. 

Refer to figure 8-19 for the following discussion. 

The difference between cathode voltage and the +5.11 V 
reference (VR3) induces current flow through R27 and 



network R18 through R22. Cathode voltages between 
-4400 V and -4600 V (normal operating potential) pro- 
duce a positive voltage at pin 2 U2. 

The output of U2 (pin 6) is negative and Q3 is reversed 
biased. Cathode voltages between -4650 V and -4750 V 
produce a negative voltage at U2 pin 2. The output of U2 
pin 6 changes to a positive voltage, forward biasing Q3. 
When Q3 is forward biased, Ul pin 7 is grounded, which 
reverse biases the high voltage Q5, preventing oscilla- 
tions. The cathode voltage drops to V and remains at 
V until the instrument is turned off and the problem is 
corrected. 

8-57. TROUBLESHOOTING. 

If trouble is suspected, visually inspect the instrument. 
Look for loose or burned components that might suggest 
a source of trouble. Verify that all circuit board connec- 
tions are making good contact. If no obvious trouble is 
found, check table 8-3 for symptoms and probable 
causes. 



Table 8-3. Troubleshooting Hints for High Voltage Shutdown Circuit 




Symptom 


Probable Cause 


NO CATHODE VOLTAGE 
(A9TP1 is Positive) 


1. Excess cathode voltage generated, high voltage oscillator Q5 is reversed bias. 

a. +250 V power supply is too high or out of regulation 

b. A9R3/R4 changed value 

c. A9U1 shorted, or improperly installed 

d. A9CR4/CR5 are shorted 

2. High voltage shutdown occurred at less than -4650 V 

a. reference voltage (A9VR3) too low 

b. changed value of A9R18 through A922 

c. changed value of A9R27 

d. U2 shorted to +15 V supply 

e. A9CR12 shorted 

f. open circuit between U2 pin 2 and junction of A9R42 and A9VR3. 


High voltage shutdown does 
not occur between -4650 V 
and -4750 V 

(A9TP1) is negative 


1. A9R27 is open or changed value to more than 30 Mfl 

2. A9VR3 is open or high 

3. One of the resistors from A9R18 through A9R22 changed value (lower than 
specified) 

4. A9C12 shorted to ground 

5. A9U2 shorted to ground or to -15 V supply 

6. A9CR6 shorted to ground 

7. A9C11 shorted to ground 



8-58. CRT CIRCUITS. 

8-59. GRID LEVEL TRANSLATOR (A9CR9, A9CR10, 
A9CR11, A9CR12). 

The grid supply provides CRT grid bias with provision 
to compensate for CRT cutoff between different CRT's. 
The large sinewave at A9T1 pin 6 is coupled through 
A9R25 and A9C16 (isolation network) to junction of 
A9CR11 and A9CR12. A9CR11 chps the negative going 
portion of the waveform at a voltage equal to the output 
of the Z-axis amplifier. A9CR12 clips the positive going 
portion of the waveform at a voltage determined by the 
setting of the intensity limit adjust (A9R38). The peak to 
peak amplitude at the junction of A9CR11 and A9CR12 
is therefore equal to the difference between the intensity 
limit voltage and the output of the Z-axis amplifier. This 
signal is coupled through A9C19 to the junction of 
A9CR9 and A9CR10 which is clamped to the cathode 
voltage of A9CR9. A9CR10 charges A9C20 to the cathode 
voltage minus the peak to peak amplitude of the signal 
at the junction of A9CR11 and A9CR12. This voltage is 
then applied to the CRT grid. Fast transitions from the 
Z-axis output are directly coupled to the CRT grid via 
A5C28, while slower transitions are coupled through the 
grid level translator. 

8-60. FOCUS LEVEL TRANSLATOR (A9CR8, A9CR13, 
A9CR14, A9CR15). 

The focus level translator provides the operating poten- 
tial for the CRT focus grid. The large sinewave at A9T1 



pin 6 is coupled through A9C17 and A9R26 (isolation 
network) to junction of A9CR8 and A9CR15. A9CR15 
clips the negative going portion of the waveform at a 
voltage equal to the output of the focus amplifier. A9CR8 
clips the positive going portion of the waveform at a 
voltage determined by A9VR4 and A9VR5 (136 V). The 
peak to peak amplitude at the junction of A9CR8 and 
A9CR15 is therefore equal to the difference between the 
voltage established by A9VR4, A9VR5 and the output 
voltage of the focus amplifier. This signal is coupled 
through A9C23 to the junction of A9CR13 and A9CR14. 
A9CR13 then clamps the output voltage to a level estab- 
lished by the focus limit adjust (A9R30) and the front 
panel FOCUS control. A9CR14 charges A9C24 to the 
reference voltage established by the focus limit adjust- 
ment and the focus control minus the peak to peak ampli- 
tude at the junction of A9CR8 and A9CR15. This voltage 
is then applied to the CRT focus grid. 

8-61. FILAMENT AND PA SUPPLY (P/0 Tl, A10). 

The filament supply is provided by a separate secondary 
winding of Tl . The supply voltage should range from 5.6 
V to 5.8 V. The voltage should only be measured with an 
isolated R.M.S. meter rated at 5 kV or better. 

The multiplier assembly (AlO) supplies the post accelera- 
tor voltage for the CRT. Part of the secondary of Tl is 
applied to high voltage multiplier assembly AlO where 
the voltage is multiplied approximately eight times, rec- 
tified, filtered, and then applied to the post acclerator of 
the CRT. 



Figure 8-19. Simplified Schematic of High Voltage Shutdown Circuit 
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network R18 through R22. Cathode voltages between 
-4400 V and -4600 V (normal operating potential) pro- 
duce a positive voltage at pin 2 U2. 

The output of U2 (pin 6) is negative and Q3 is reversed 
biased. Cathode voltages between -4650 V and -4750 V 
produce a negative voltage at U2 pin 2. The output of U2 
pin 6 changes to a positive voltage, forward biasing Q3. 
When Q3 is forward biased, Ul pin 7 is grounded, which 
reverse biases the high voltage Q5, preventing oscilla- 
tions. The cathode voltage drops to V and remains at 
V until the instrument is turned off and the problem is 
corrected. 

8-57. TROUBLESHOOTING. 

If trouble is suspected, visually inspect the instrument. 
Look for loose or burned components that might suggest 
a source of trouble. Verify that all circuit board connec- 
tions are making good contact. If no obvious trouble is 
found, check table 8-3 for symptoms and probable 
causes. 



Table 8-3. Troubleshooting Hints for High Voltage Shutdown Circuit 



CATHODE VOLTAGE 




Symptom 


Probable Cause 


NO CATHODE VOLTAGE 
(A9TP1 is Positive) 


1. Excess cathode voltage generated, high voltage oscillator Q5 is reversed bias. 

a. +250 V power supply is too high or out of regulation 

b. A9R3/R4 changed value 

c. A9U1 shorted, or improperly installed 

d. A9CR4/CR5 are shorted 

2. High voltage shutdown occurred at less than -4650 V 

a. reference voltage (A9VR3) too low 

b. changed value of A9R18 through A922 

c. changed value of A9R27 

d. U2 shorted to +15 V supply 

e. A9CR12 shorted 

f. open circuit between U2 pin 2 and junction of A9R42 and A9VR3. 


High voltage shutdown does 
not occur between -4650 V 
and -4750 V 

(A9TP1) is negative 


1. A9R27 is open or changed value to more than 30 Mn 

2. A9VR3 is open or high 

3. One of the resistors from A9R18 through A9R22 changed value flower than 
specified) 

4. A9C12 shorted to ground 

5. A9U2 shorted to ground or to -15 V supply 

6. A9CR6 shorted to ground 

7. A9C11 shorted to ground 



8-58. CRT CIRCUITS. 

8-59. GRID LEVEL TRANSLATOR (A9CR9, A9CR10, 
A9CR11, A9CR12). 

The grid supply provides CRT grid bias with provision 
to compensate for CRT cutoff between different CRT's. 
The large sinewave at A9T1 pin 6 is coupled through 
A9R25 and A9C16 (isolation network) to junction of 
A9CR11 and A9CR12. A9CR11 clips the negative going 
portion of the waveform at a voltage equal to the output 
of the Z-axis amplifier. A9CR12 clips the positive going 
portion of the waveform at a voltage determined by the 
setting of the intensity limit adjust (A9R38). The peak to 
peak amplitude at the junction of A9CR11 and A9CR12 
is therefore equal to the difference between the intensity 
limit voltage and the output of the Z-axis amplifier. This 
signal is coupled through A9C19 to the junction of 
A9CR9 and A9CR10 which is clamped to the cathode 
voltage of A9CR9. A9CR10 charges A9C20 to the cathode 
voltage minus the peak to peak amplitude of the signal 
at the junction of A9CR11 and A9CR12. This voltage is 
then applied to the CRT grid. Fast transitions from the 
Z-axis output are directly coupled to the CRT grid via 
A5C28, while slower transitions are coupled through the 
grid level translator. 

8-60. FOCUS LEVEL TRANSLATOR (A9CR8, A9CR13, 
A9CR14, A9CR15). 

The focus level translator provides the operating poten- 
tial for the CRT focus grid. The large sinewave at A9T1 



pin 6 is coupled through A9C17 and A9R26 (isolation 
network) to junction of A9CR8 and A9CR15. A9CR15 
clips the negative going portion of the waveform at a 
voltage equal to the output of the focus amplifier. A9CR8 
clips the positive going portion of the waveform at a 
voltage determined by A9VR4 and A9VR5 (136 V). The 
peak to peak amplitude at the junction of A9CR8 and 
A9CR15 is therefore equal to the difference between the 
voltage established by A9VR4, A9VR5 and the output 
voltage of the focus amplifier. This signal is coupled 
through A9C23 to the junction of A9CR13 and A9CR14. 
A9CR13 then clamps the output voltage to a level estab- 
lished by the focus limit adjust (A9R30) and the front 
panel FOCUS control. A9CR14 charges A9C24 to the 
reference voltage established by the focus limit adjust- 
ment and the focus control minus the peak to peak ampli- 
tude at the junction of A9CR8 and A9CR15. This voltage 
is then applied to the CRT focus grid. 

8-61. FILAMENT AND PA SUPPLY (P/0 T1, A10). 

The filament supply is provided by a separate secondary 
winding of Tl. The supply voltage should range from 5.6 
V to 5.8 V. The voltage should only be measured with an 
isolated R.M.S. meter rated at 5 kV or better. 

The multipUer assembly ( AlO) supplies the post accelera- 
tor voltage for the CRT. Part of the secondary of Tl is 
applied to high voltage multiplier assembly AlO where 
the voltage is multiplied approximately eight times, rec- 
tified, filtered, and then applied to the post acclerator of 
the CRT. 
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Simplified Schematic of High Voltage Shutdown Circuit 



Figure 8-20. High Voltage Power Supply (A9) Component Locator 
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Figure 8-21. 
Service Sheet 7, High Voltage Power Supply (A9) Schematic 
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8-62. SERVICE SHEET 8 PRINCIPLES OF 
OPERATION. 

8-63. +250 V SUPPLY (A11CR1 through A11CR4,A11Q1 
through A11R3, Q2). 

AllCRl through A11CR4 rectify the ac voltage from 
secondary of Tl to provide the unregulated do voltage 
for the +250 V supply. Driver AllQl provides base cvir- 
rent for series regulator Ql. Differential sensor ampli- 
fier, A11Q2 and A11Q3, compares the +250 V supply 
output voltage with a reference voltage determined by 
AllVl. A11Q3 also provides thermo compensation and 
allows output voltage adjustment in conjunction with 
divider network AllRl, A11R12, and A11R13. 

An increase in output voltage will cause A11Q2 to con- 
duct harder and therefore decrease base drive to regula- 
tor driver AllQl. Less current flow through the driver 
will cause series regulator to conduct less and therefore 
decrease the output voltage. The series combination of 
A11VR3 and A11VR4 sets the operating potential for 
the CRT accelerator while A11VR4 determines the 
supply voltage for the CRT expansion mesh. 

8-64. -15 V SUPPLY (A11CR9 through A11 CR12, A6Q6, 
A6Q7, Q3). 

A11CR9 through AllCRl 2 rectify the ac voltage from 
secondary of Tl to provide the unregulated dc voltage 
for the -15 V supply. A11Q6 provides base current for 
series regulator Q3. Base current for driver A11Q6 is 
provided by sensor amplifier A11Q7. A11VR5 provides 
the reference voltage for the -15 V supply. Output volt- 



age changes are coupled directly to base of A11Q7 
through A11VR5. A 1 V change in output voltage causes 
a 1 V change in emitter voltage. Output voltage changes 
are coupled proportionally to cathode of A11CR19 by 
divider network A11R28, A11R29 and A11R30. A 1 V 
change in output voltage causes an approximate change 
of .5 V at the cathode of A11CR19. 

A decrease in supply output voltage will increase current 
through A11CR19 and decrease base current supplied to 
the sensor amplifier. 

As a result, collector voltage of A11Q7 will increase, 
turning driver A11Q6 and series regulator Q3 on harder. 
The output voltage will increase restoring the supply to 
its proper output voltage. 

8-65. +15 V SUPPLY (A11CR5 through A11CR6, A6Q4, 
A6Q5, Q2). 

Circuit operation of the +15 V supply is identical to the 
-15 V. A11CR5 through A11CR8 make up the rectifier 
bridge. Driver A11Q4 supplies base current to series reg- 
ulator Q2. Base current for the driver is suppUed by 
sensor amplifier A11Q5. Reference voltage for this 
power supply is established by the -15 V. 

A decrease in supply output voltage causes an increase 
in current flow through A11CR16, thereby decreasing 
current through sensor amplifier A11Q5. The resultant 
increase in collector voltage of the sensor amplifier will 
induce more current flow through driver A11Q4 and 
series regulator Q2. The output voltage will increase, 
restoring the power supply to its proper output voltage. 
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Figure 8-22. Low Voltage Power Supply (All) Component Locator 



8-16 



Service 



Jl 




Tl 



SI 

O POWER 



4^ ^ 



P/O 
A12 



SI 



220V 
240V 



llOV 
120V 



-^c^-CI> 



120 
240 



S2 fc^ o-CSD— O^ 



-> D)^-Ql8> 



220 







B 



I 



DIFFERENTIAL 

SENSOR 

AMPLIFIER 

Q2/Q3 



P/O Jl 
|->12>-r-CIID »^ 4 Z-AXIS AMP. 

DYNAMIC FOCUS 



I : '■''•'- ♦125V 

■*-^0) 7 CRT ACCELERATOR 



HD ""(J) 7 EfP/^NSION MESH 




POWER ON 
DSl 



■ClD-^^-CE> 




PARTS ON THIS SCHEMATIC 


All 


CHASSIS 


Cl-7 

CRl-21 

Fl-3 

Ql-7 

Rl-36 

VI 

VRl-6 


Cl-4 

DSl-Z 

P3 

Dl-3 

S2 

Tl 


A15 


Fl Jl SI 



1311B/10E 1/11/80 




Figure 8-23. 
Service Sheet 8, Low Voltage Power Supply (Al 1) Schematic 
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Figure 8-24. Left and Right Connector Board Wiring Diagram A7, A8 
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Figure 8-25. 

Main Wiring Diagram 
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PRODUCTION ITEST PROCEDURE 
OPTION 057 Z-AXIS AMPLIFIER ON 1 310A/n A/1 7A/21 A DISPLAYS 



1. GENERAL 

The test limits and procedures stated herein shall be adhered to 
for the production testing of all 1 310A/1 31 1 A/1 31 7A/1 321 A displays 
equipped with option 057. 

Colorado Springs R&D Department and Quality Assurance authoriza- 
tion is required for any change in methods, tools, procedures, or 
acceptance limits. Change authorization shall be obtained by use 
of the formal production change p'rocedure. 

2. CALIBRATION 

2"V1 Z-AXIS BALANCE ADJUSTMENT 

a. Remove power and turn off phosphor protect switch (A8S1). 

b. Disable H.V. oscillator by removing A13F1. 

c. Preset all adjustments on the A5 board to midrange. 

d. Apply power to the display. 

e. Adjust .Z-axis offset (A5R19) for approximately 20V at the 
Z-axis butput (A5TP1 ). . 

f. Monitor the Z-axis output with the digital voltmeter and 
rotate the front panel intensity control to minimum (fully 
CCW). 

g. Adjust the Z-axis balance (A5R13) such that a 3V increase 
is noted at the Z-axis output as the front panel INTENSITY 
control is rotated from MIN. to MAX. (20V-23V). 

NOTE: The amplifier offset will change when the balance 
is adjusted. After each balance adjustment, recheck the 
Z-axis output voltage change by varying front panel INTEN- 
SITY from minimum to maximum settings. 

2.2 GAIN, OFFSET, AND INTENSITY LIMIT ADJUSTMENTS 

a. Readjust Z-axis offset (A5R19) for 20V at the Z-axis 
output (A5TP1). 

b. Set intensity limit (A13R16) for maximum voltage at A13C7. 

c. Turn off power and enable H.V. oscillator by replacing 
A13F1. 



Continued . 
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d. 



e. 



g. 



h. 



Apply power and adjust intensity limit (A13R16) for a 
dimly visible dot oji the screen. 



Record the voltage at A13C7 and the Z-axis 
The difference between the voltages is the 
voltage. j 



output (A5TP1) 
CRT cutoff 



Position the beam off screen and apply a 
1% duty cycle pulseito the Z-axis input, 
rep rate approximat^ely lOKHz.) 



+1V, lUS wide 
(For example 



Set front panel INTENSITY 
monitor the Z-axis output 
oscilloscope. ! 



control (A9R1 ) fully CW and 
(A5TP1) with the. monitor 



Adjust the Z-axis gain (A5R14) and Z-axis offset (A5R19) 
for a peak-to-peak amplitude signal equal to 75% of the 
CRT cutoff voltage or 47V, whichever is less . When CRT 
cut-off is < 62.6V, calculate gain. Reference step e. 

Adjust the Z-axis offset (A5R19) such that the positive 
portion of the pulse is just equal to the maximum Z-axis 
output, maintaining the same peak-to-peak amplitude 
obtained in step h. (See figure 1) 



y - 



A 



V 



Amplifier Saturation 



75% of CRT cut-off voltage 
or 47 volts, whichever is 
1 ess . 
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Figure 1. Z-axis gain and Offset Adjustment 
INTENSITY LIMIT 



a. Apply a IVPP, lys wide, 1% 
-IV baseline to the Z-axis 



duty cycle pulse having 
input. 



Position the beam on screen and the front panel 
control to minimum (fully CCW). 



INTENSITY 



Adjust Intensity limit (A13R16) for a viewable, low 
intensity dot. Rotation of the front panel intensity 
control towards maximum 0£ removal of the input signal 
should produce a brighter dot. If not, recheck balance, 
gain, and offset adjustments. 
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Set with 1350A display -f diagonal's blanked. 

2.4 PULSE RESPONSE | 

i 

a. Position the beam off screen and apply a +1V, lys 
wide, 1% duty cyclelpulse to the Z-axis input. 

b. Connect the monitor I osci lloscope to the Z-axis output 
(A5TP1) using the 10002A 50:1 probe. 

c. Adjust HFl (A5C27) and HF2 (A5R36) to obtain < 25 ns 
rise time with minimum perturbations (+ 5%.typical). 

I 

2.5 FINAL I 

1 

a. X, Y, and Z inputs are set to 50 ohms. 

j 

b. Position beam just off screen near the lower left corner 

c. Phospher protect toloff. 



